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THE DIAGNOSIS AND TREATMENT OF TRACHEAE AND 
ESOPHAGEAL OBSTRUCTION DUE TO CONGENITAL 
VASCULAR RING ' 

Richard H: Swekt, M.D., Charles AY. 1'''ixdlay', Jr., AI.D., .vxd 
Gertrud C. Reyersbach, AI.D. 

Bo.stox, Mas.s. 

P RIOR to 1925, the con"enital ai>omaly chaiactevized by a double aortic arch 
was reported as a pathologic curiosity. In that year Arkin^ wrote the firet 
roentgenologic account of this condition. The patient was a 50-year-old man. 
The accuracy of this obsciwation was verified at post-mortem e.xamination. 

Medical treatment of this condition has not been satisfaetoiy. The s>’mp- 
toms are frequently distressing and progressive. Those patients fortunate 
enough to survive may he forced to subsist on soft solid and liquid diets. Others 
die of suffocation or repeated pulmonary infections. Some succumb as a result 
of a tracheotomy, which olmou.sly cannot lie expected to provide relief. 

In 1933, Sprague and associate.s’^ stated their belief that surgical interven- 
tion “presents intriguing theoretical possibilities” and was justified in patients 
with this anomaly if dyspnea or dysphagia were predominant sj-mptoms. The 
following quotation is from their paper: 

So far as we know there has never been any surgical approach 
to the relief of pre.ssure .sjnnptoms, but it presents intriguing theoretical 
possibilities. . . . Specifically, the hope in such cases would be to find 
an obliterated ductus arteriosus or remnant of the left fourth arch 
which could be divided or removed to allow more anterior and lateral 
mobility of the esophagus and trachea, even though the aortic arch con- 
tinued to exert pressure from behind. 

The following case reports represent two examples of surgical inteiwention 
for this condition. 


xrnv w male, entered the Massachusetts General Hospital on 

birth. ’ cough and wheezy hreathiug first noticed ten days after 

HosnlEi° ® -yedtcal and the Surgical SerT.-ices of the Slassachusetts General 
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Pat>t Htstoiy . — The patient was born at teini. Delneiy was iioimal. The birth weiglit 
was 8 pounds, 7 ounces. Tlie mother was not awaie that the child had any unusual signs 
or symptoms wjiile in the hospital, nor were anj listed in the hospital record. The infant’s 
diet was adequate, except that no vitamin D was gnen. 

On the tenth day of the child’s life he experienced a seiere paioxysm of coughing, 
during whicli he became cyanotic. Fiom that time on he had recurring attacks, sometimes 
four or fire each dax. They usually lasted onh a few minutes and tended to subside abiuptly. 
Those that occurred with feeding weie accompanied occasionally wdth vomiting. The 
respiiations xvere of a “wheezy” cliaiacter, but tliej- became noimal while he was asleep. 
When the child was 1% months old the familj plnsieiai. made a diagnosis of “croupj' 
bronchitis. ’ ’ 

By the time the baby was 2 V 2 months old, the paioxx-iius of coughing and almost cpn- 
tinuous wheezing had become more seiere and he was admitted to a hospital. On admission, 
the temperature was found to be 101° F. rectallj. A loentgenogiani of the chest showed 
marked increased densitj' of both hilar regions. A diagnosis of virus pneumonia was made. 
The child continued to hare a low lei el of feier foi the next twelve days. He breathed 
quietly while asleep but wheezed while he was awake, especially dining feedings. Sulfadiazine 
was administered foi seien dais without benelit. In spite ot his difficulties, however, he 
continued to gain weight. 

On the twentj ninth hospital daj the bab 3 ' became cyanotic while being fed and 
was tiansfeired to the Massachu'-etts General Hospital. 

Physical EaMininalion — On admission to this hospital the Child was in no acute distress. 
He was a well dei eloped, well nourished, 3 i/i month old infant. The anteiioi fontanel was 
open. His lespiiatious weie noisi, and if he became excited he developed inspiiatorj' stridor. 
There weie no signs of acute uppei respiiatorj- infection. The trachea was in the midline. 

The chest was siinmetncal and both sides expanded equalljx There was no Harrison’s 
grooie. The chest circuiiifoienee wa« 16 inches Theie was slight inspiratory supraclavicular, 
steinal, and inteico'tal retraction Peicussion oier the lung fields levealed no abnormality. 
The breath sounds weie obscured bi loud inspiratori- and expiratoij' noises transmitted from 
the trachea. A diiect lari-ngosoopi was performed bi' Dr. .Tohn Eichaidson and the larj-nx 
was found to be ciitirelj' normal. 

His weight was 14 pounds 0 ounce®, length, 26 inches. His tomperatuie was 99.8° F., 
and Ins blood pressure was 100/50. 

Lahoraloty Data . — The uiine was negatiie. The red blood cell count was 3.56 million; 
hemoglobin, 9.75 Gm. per cent; white blood cell count, 12,750, with normal differential. Tubei- 
culin test 1:1,000 was ncgatiie and the Hinton test was negative. The serum calcium was 
11 mg. pel cent; inorganic phosphoms, 6.5 mg. per cent; alkaline phosphatase, 11 Bodansk_v 
units; iionpiotein nitiogeii, 32 mg. pei cent; and serum piofem, 5 5 Gm. per cent. 

Eocntgciiologic examinations of the esophagus with the aid of barium showed an 
indentation posteiioil_i at the level of the aortic aich (Fig. 1). Slightlj- caudal to this there 
was an indentation of the right lateral niaigin of the esophagus (Fig. 2). Taking the 
child's symptoms into consideration, these findings suggested a right sided aortic arch with 
a lasciilar ring about the esophagus and trachea. Nothing pathognomonic was noted in the 
neck, upper mediastinal shadow, or chest bi plain chest films. Roentgenograms of the wrist 
showed no eiidciice of rickets. 

Course . — The child’s temperature lemained normal. Ho wheezed continuouslj- and had 
frequent episodes of coughing. He took most of his feedings well, but at one feeding he 
had considerable difficulti- in swallowing, and became limp and c.vanotic. However, he 
rccoiered in a few minutes. 

Diagnosis . — Soieral cause.s of stridor in infants were considered at first. The obseried 
concentrations of serum calcium, inorganic pliosjihorus, and phosxihatase excluded a diagnosis 
of neonatal, rachitic, or hj-poparath 3 roid tetan 3 X Rickets was further excluded bx' the nega- 
tiic roentgenograpliie examination of the wrists. 
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Fig. 1. Fig. 2. 

Fig. 1. — Case 1. Lateral view of esophagus following mgescion of barium. -Vrrow points 
to posterior indentation. 

Fig. 2. — Case 1. Postero-anterior view of barium-fiUctl esophagus. * Arrow indicates the 
lateral impression caused by right aortic arch. 


Operafi'ue Findint^s and Frocedure. — On July 12, 1915, under ether-oxygen intratracheal 
anesthesia, an operation was performed. The incision was made through the fifth intercostal 
space on tlie left side. IMien the pleura and pericardium overlying the great ve.^sels had been 
retracted, an unusual va«eular arrangement was encountered (Fig. 3), There was a right 
Or dorsal aortic arch which arose from the usual location at the base of the heart. This 
ascended and curved over the right main bronchus. It proceeded posteriorlv and behind 
the esophagus, emerging from tlie left posterolateral aspect of that structure.’ Here it Tvas 
joined by unrithor, much .smaller vessel, uliich arose from the first described vessel about 
one centimetef above its cardiac origin and passed in front of the trachea and esophagus. 
Prom this junction the arterv- descending in the normal course of the descending aorta 
along the left side of tho vertebral column. 
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It was evident tliat tliese two vessels represented a doubled aortic arch of 'whicli tlie 
dorsal component carried the major blood load. The anatomy to the right of the trachea 
anil esophagus could not be clearlj- visualized, but it appeared that the right common carotid 
and subclavian arteries arose separately from the larger vascular trunk on that side. The 
anterior vessel, or left aortic arch, sloped slightly to the left and posteriorly.. At 
approximate!)' its midportion there arose a long slender artery which extended through the 
superior mediastinum to the dome of the left chest where it branched into the common carotid, 
subclavian, and internal mammary arteries. This vessel was actually a left innominate 
artery. A patent ductus arteriosus connected the undersuiface of the left arch with the 
pulmonary artery on that side at a point approximately one centimeter distal to the origin 
of the left innominate artery. The left recurrent laryngeal nerve passed beneath the anterior 
arch just lateral and posterior to the ductus. It then proceeded superiorly along its usual 
pathway. 



Fig. 3. — Case 1. Diagram illustrating left anterolateral view of the great vessels and 
their relations. Inset to demonstrate interruption of the vascular ring following ligation and 
division of the left arch and the patent ductus arteriosus. 


After this anatomy was surveyed, the ductus arteriosus was occluded by external pressure, 
and no untoward effect was noted. It was then divided between -two ligatures of braided 
silk. The' ventral component of the double aortic arch was similarly compressed at a point 
between the innominate artery and the stump of the ductus. No appreciable change of 
vital signs was observed. The color of the upper extremities remained normal and the 
radial pulses did not change. Division of this vessel between ligatures was therefore per- 
formed at the site of compression. A sudden shift in the great vessels occurred immedi- 


SSVF.CT. CT A!..: COXtiKNlTAh VASCULAR KING ^ 

atolv {Pig. 3 in.'.el). Tiio li'ft iiinnuiinulo artory rPtr.u-lcA mporiorly atnl niileriorly. Tlic 
exposed portion of tlie dorsal aortie arch receded slightly posteriorly and to the right. Tlie 
trachea and csophagns appeared to halge forward and to the left. They were now completely 
free from constriction. The operation wa.s terminated in the usual manner. Tiie patient 
withstood the procedure well and was returned to his erih in good condition, Xo change in 
the color or temperature of the extremities was ever noted. 

J’o.itoperative Cour-sc. — Postoperatively, the patient made an uneventful rec.ovcry. He 
received oxvgen on his first jiostoperativo day. .\fter.he hnd been on tlie ward for a few 
hours, he tolerated a U per cent whole milk and Karo formula. His airway wa.s kejd elcar 
bv frequent nspirutions of mucus from his nasopharynx. The temperature rose to 101 “ i. 
on the first postoperative day, and returned to normal two days tliereafter. It remained 
normal during the remainder of the ehildV stay in the hospital. The respiratory rate was 
.50 on the first postoperative day, hut soon dropped to .30, .and this rate was maintained until 
di.schargc. Tlic character of liis respirations was noticealdy improved, except during excite- 
ment when there was a tendency to wliee/.ing. SViiilc crying, iie became sligiitly cyanotic, 
but he suffered no dysiihagia and took his feedings witliout any of the alarming symptoms 
observed preoperatively. Tlie respirations appeared to lie entirely normal while he was 
sleeping and when he was undisturbed. 




bronchograni with coincidental filling of the esopli- 
right lateral impression of the esoohaeiis and TlJi r'rrtWArl taf** vnnsn 


agup. 

bronchus (see text). 


1 impression of the esophagus and narrowed left main 
An arrow also points to the descending aorta on the left. 


Postoperative roentgenograms of the chest showed both lung fields clear; the upper 
me lastina shadow was not abnormal. A bronchogram was performed on July 23 1945, 
under etlier anesthesia (Fig. 4). The right, lateral margin of the trachea was sUghtlr 

f 7 s, bronchus branched from the trachea at a more acute 

angle than normally. Xarrowing of the midportion of this bronchus was noted The main 
hroncUus on tlie right was norma), a.s were all secondary bronchi. Some lipiodol spilL over 

pre. ent. On pli\sicnl cxaitnnntxon. rhonclii could ho hoo*.! ' 

from the hir.vnge.al region, but otherv;ise noth ng taSI 4s fo’ t "’T"' " 

JU..V 2S. 1945. to be follow^ in the OutpaW SpaZnL 
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TJie baby did well at home and gamed weight steadilj. He experienced no dysphagia 
The cry, which had been somewhat weak, became strongei The wheezing tendeney diminished 
until he developed an upper respiratorj infection, when the wheeze became more noticeable 
In spite of this infection he eontinued to eat well and gained weight Eoentgenograms of 
the che=t revealed normal heart and lungs 

Lmhiyologio Considerations — The anomalj found in oui fiist patient is quite unique 
when compared with anatomic descriptions of double aortae in the literature, iniereas the 
majority of reports state that the left subclaiian and common carotid arteries arise 
separately from the ventral oi left drch,iG (Fig 5, B) these vessels in this instance branch 
from an innominate arteij which in turn oiiginates from the left aioh To explain the 
development of such an aiiangement, it is necessary to present a different concept of 
ombryologic development from that which has usually’ been proposed. 

Congdon^ has described fully the evolution of the aoitic arch system in the human 
embryo Only the essentials of this subject will be presented heie 

In the second week of embryonic life, there exists a single ehambeied heart On each 
side of this there is an ascending or lential aoita, an aortic aicli, and a dorsal aorta. Toward 
the end of the fouith week (5 mm embno) the asiending segments unite to foim the 
truncus arteriosus and the dorsal aortae combine to foim a common descending aoita at a 
lower somatic level Six aortic aiches soon develop on each side These connect the anterior 
and posterior trunks (Fig 5, J) They do not appear at tlie same time, and some of them 
regress completely IVhile they aie piesent, the anlagen of the trachea and esophagus are 
encircled. Normally, tlie external caiotid arteries lepiesent the suryvmg elements of the 
ventral paired aoitae The internal carotid arteries aie deiived from the third arches and 
the persisting cephalic poiUons of tlie oiiginal doisal paiied aoitae j The sections of the 
dorsal aortae which he between the third and fourth niches disappear ‘The proximal portion 
of the right ventral aoita becomes the riglit innominate aiteiv The suljclavian artery on that 
side is denied from the fourth right aich, a persisting segment of the ^ight dorsal aorta, and 
usually the si\th intei segmental aiteiy On the left, the fourth arcli .^ecomes the definitive 
.101 tic aiih which continues <is the descending aorta The pulmonary' arteries aie derived 
f 1 0111 the pioxim.il portions of the sixth arches and then blanches Only’ on the left does 
the distal half of the sixth arch persist This becomes the ductus arteriosus. When the 
truncus aiteriosus divides sagittally, the pulmonary and aortic systems become separated 
All arches not mentioned disappear completely 

Before the primitive doisal aortae fuse, each gives off about thirty dorsal branches 
With the union of these aort.ae the development of posteiior paiied vessels can be appie 
ciated. These aie arranged between the somatic segments and are designated as interseg 
mental arteiie= &onie of them latei disappeai while tie lemainder form the main stems of 
the lunilni, intercostal, and subclavian arteries It should be noted that the sixth inter 
segmental ai tones aie usually incorporated in the subclavian arteiies on both sides 

With the above information as a backgiound, the embryology of our case can be 
explained briefly (Fig G) The right fourth aortic aich peisisted in entirety and became the 
mam blood conveyor to the descending aorta The left fourth arch also remained and thus 
.1 permanent vascular iing about the esophagus and trachea was formed The extremely 
unusual feature in this anomaly' was the survival of the primitive left dorsal aorta between 
the third and fourth arches From this arose the first intersegmental artery’ which ultimately 
became the fiist portion of the left subclavian system (Fig 7). Due to another rare coinci 
dence. this peisistent dorsal aortic segment also became the sole supplier of blood to the 
loft side of the head This resulted fioin an atiesia of the left ventr.al aorta between the 
third and fourth arches. The development of a left innominate artery is therefore explamed. 

C VSF 1 —A F , a 9 month old male, c.inio to the hospital for the first tune in October, 
1942, because of cough first noticed .it the age of two weeks 

Bad Jlistoiy — The child was bom at term by cesarean section. His birth weight 
w.is pounds There was no neonatal distiess, jaundice, or cyanosis He was formula 
fed from the start, received adequate vitamins, and gained well 
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At the time the child was dipcharged from the maternity hospital, ids mother noticed 
tliat he had a persistent loose cough which was most noticeable at night and in the morning. 
Two weeks before he was brought to the hospital the baby’s cough became worse. He started 
to vomit part of his formula after each feeding. 

Physical Examination . — The child was well developed and somewhat obese. He 
breathed noisily and had a continuous loose cough. The throat was diffusely injected and 
there was a moderate amount of mucus in the pharynx. The chest expanded equally. There 
was a mild degree of funnel chest. The percussion note was not impaired. On auscultation, 
musical and coarse rales were heard over both lung fields. > 

He weighed 19 pounds. His temperature was 99.8° F., respirations 36, pulse 100. The 
blood pressure was 85/50. The remainder of the physical examination was not remarkable. 

Bronchosoopic examination revealed a normal appearing larj-nx, trachea, and bronchi. 
No foreign body was seen. 

Lahoratory Data . — The Hinton test was negative, the tuberculin test 1:1,000 was nega- ^ 
tive, and the urine was negative. The white blood cell count was 13,000, with normal 
differential; the red blood cell count was 4.3 million, and hemoglobin was 13.5 Gm. per 100 c.c. 

Boentgenogram of the chest revealed a prominence of the upper mediastinal shadow on 
the right. 

Course . — The infant was quite uncomfortable during his hospital stay. He coughed 
frequently, especially during and after feedings. Following the bronchoscopy, his tempera- 
ture rose to 104° F. and he developed a purulent left otitis media. This infection responded 
well to sulfadiazine, and his temperature returned to normal within three days. The child 
was discharged to be followed in the Outpatient Department. 

Second Admission . — The patient returned to the hospital two weeks later with a chief 
complaint of fever and cough. His mother stated that the child was vomiting most of his 
feedings. He was found to have a pneumonia of the left lower lobe which responded to 
sulfadiazine. 

Course . — During the next fourteen months the patient returned frequently to the Out- 
patient Department. He developed another attack of purulent otitis media of the left ear, 
but otherwise did well. However, his cough persisted off and on, and it was noted that he 
had a slight wheeze when he became excited. The depression of the sternum progressed some- 
what. X-rays of the chest showed no appreciable changes. 

Third Admission.~~Oh Feb. 18, 1944, at the age of 2 years, the child was brought to the 
hospital again with a chief complaint of more i)ronounced cough and fever of approximately 
three weeks’ duration. He had vomited after most of the coughing paroxysms and had 
lost approximately three pounds. 

The child was fairly well developed but looked pale. He weighed 241/4 pounds. His 
temperature was 99.6° F., pulse 132, and blood pressure 88/60. He had a peculiar gagging 
cough which appeared to be productive. The throat was diffusely injected. The trachea was 
shifted to the right. The chest was hj-perresonant to percussion. There were numerous 
squeaks, groans, and rales, particularly over the right lower lobe posteriorly. The funnel 
chest was present as before. No heart murmurs were noted. The remainder of the physical 
examination was essentiall}- negative. 

The white blood cell count was 33,000 with 75 per cent polymorphonuclear cells, red 
blood cell count was 4.8 niillioii, hemoglobin, 15 Gm. per 100 c.c. Tuberculin test 1:100 was 
negative. 

Boentgenogram of the che.st showed no change from the previous examinations. The 
question of a right-sided aorta was considered. Consequently, a barium swallow was done 
which confirmed the previous findings of displacement of the superior mediastinum to the 
right. But it also showed narrowing of the trachea at the level of the aortic arch posteriorly 
and on the right, probably due to pressure. The arch of the aorta appeared to be in normal 
position. A right-sided arch could not be definitely excluded, but in such an event it would 
have to be a double aorta encircling the esophagus and trachea. Tlie lung fields had not 
changed in appearance since the last observation nor had the funnel-chest deformity. 



SNVr.V.T, r.T Ab.; CONr.r.NITAI. VA‘!CUI-\I! HIN<i 

roi(r.s('.— Tlie cliil.r-? xipi'''!' r(Mi>irutory infoction after treatiiii-nf mtli Milfa- 

.Uarino. Bron.•ho-^op^ ^^a>. performed, J«U .o tnueh ^c-retion ^^a. o.wountercd tl.at U va^ 
difficult to «eo the hr’onchi. Upiodol «a« injecte.!, but the amount .n^ufim.ont to Knc 


good picture'. 

Tuentyfour hour.' folloniiig the lironeho=copy, the child developed niarhed rcvpiratorj 
di‘'tre«. Only temporary relief ua-; afforded by broneho-eopic aspiration of the exce«>ve 
mucou-v; therefore, a tracheotomy a a* done. 

Tlic child continued to have respiratory di«tre's and ran a temperature up to lO.I I . 
On the twelfth day after the operation, an e'Opbngotracheal fistula developed. Administration 
of fluids by mouth vva» stopped and a gastro'tomy was jicrfomied. Administration of sulfa- 
diazine was continued. An adequate caloric intahe was maintained through the gastro'tomv. 

At the end of four months the osopliagotrachcal fistula had healed, the tracheotomy 
tuhe vvas out, the gastrostomy wound had healed, and the child was discharged to a con- 
valescent home. 

He was seen on several occasions in the Outpatient Clinic and the parents insisted 
that he was quite well, though he continued to cough intermittently and to have some re- 
curring upper respiratory infection. Xo mention was made of distress on feeding. 

.V roentgenogram in .Tune, 194.), revealed very little change in tlic appearance of the 

chest. 

Fourth *ldmisvioii. — The child was readmitted to the hospital in January. IPJfi. Ho was 
then 4 years old. He was able to cat only liquids or strained foods and even with these 
lie voniifod two or three times at mealtime. Hi« mother had not noticed any evanosis. Plie 
admitted that he wheezed audibly vvhen e\citcd. He had had frequent upper respiratory 
infections from which recovery was «low. 

The child was 39 indies in lieiglit and weighed 37 pounds. His blood pressure vvas 
110/00. He had a marked funnel flio«t deformity. Tlie teeth were bndl.v- decayed. There were 
well-healed gastrostomy and tracheotomy wounil=. Tliere was inspiratory rctraetioD ot the 
sternum vvhen he was e.vited. A systolic murmur was heard one inch to the left of the 
sternum. This was transmitted to the left av.illa and was best heard to the left of the sternum 
between the second and third interspace. Femoral pulses were present. Examination of the 
lungs was not remarkable. 


Eoentgen evamination and w-ray- films confirmed the previous impression of a vascular 
ring encircling the trachea and esophagus. A barium su allow showed a characteristic picture 
of a double arch of the aorta. The esophagus at this level was .seen to be deformed both 
posteriorly and antcriorlv due to compression. The trachesi at this level was slightly narrowed 
and displaced anteriorly. 

Operalite Findings and Procedure.— On Jan. 21, 1946, a left thoracotomy was performed 
under intratracheal, oxygen ether anesthesia. 


After the mediastinal pleura vvas retracted from the great vessels and the base of the 
heart, an ascending aorta of normal calibre was seen to leave the heart at its usual site. 
It passed in front and to the left of the trachea into tlie posterior mediastinum. Two branches 
aro-e from it which were identified as the left common carotid and subclavian arteries (Fig. 
S, J). Instead of following its usual course down the left thoracic gutter, the aorta curved 
behind the esophagus and into the right chest. It was obvious that surgical division of the 
vascular ring could be performed onl.v through a riglit thoracotomy inciriou. The wound was 
closed and the child was returned to the ward pending further .surgerv through the right side 

A second operation was performed on Feb. 13, 1946, and a right posterolateral thoracot- 
omy mcision was made. The pleura vvas entered thVough the fifth intercostal spate The 
apex of the lung was retracted -downward and the azygos vein was doubly ligated aL diyided 
The highest intercostal vein was dealt with similarly. Thi» wn<= . * i,' • 

exposure of tlie arteries in question (Fig. 8, B). ' ' obtain adequate- 
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Tlie most prominent structure first noticed was the aorta emerging from behind tlie 
esophagus at a slightly lower level than it was seen to disappear on the left side. It descended 
down the thorax along the right lateral margin of the vertebral column, curving gently to the 
left at its distal end so that it went through the diaphiagm in the inidline. At the angle 
where the aortic arch became the descending aorta, a large artery came off and ascended 
to the apex of the thorax. Tliis was an innominate artery whicli branched into the right 
common carotid and right subclavian. 


Left Aortic Arch 


Pulmonary A.' 



Right Common Coro'id A 


Right Subclovlon A 

Left Common Corotid A. 

Subclavian A 

Right innominate A 


^Vogos N. 
nr— —Recurrent N 
^ 41 — Esophagui 
Trachea 


LEFT SIDE 


A. 


Relrocted Azygo& 


Left Aortic Arch 
Superior Vino Covo 





B. 


Fig;. S. — Diagram illustrating the anatomy found in Case 2. A, View from the left ; B, view 
from the right. Inset: After division of the right or ventral arch. 


As tlio mediastinal structures were further dissected, a vessel connecting the ascending 
and descending portions of the aorta carac into view. It arose from the ascending aorta just 
above the base of the heart and traversed the left posterolateral border of the superior 
vena cava. It tlien coursed dorsally, slightly superiorly, .and to tlie right, passing over the 
first portion of the right main bronchus at its origin from the trachea. It joined the 
descending aorta at the level where the right innominate artery arose. The diameter of 
tills vessel was about one-eighth that of the aorta. There was no doubt tliat this represented 
a persistent right fourth aortic arch. A definite groove in the surface of the right main 
bronchus could be palpated wlicre it passed over and in front of that structure. Since this 
segment of the vascular ring about the esophagus and trachea was superfluous as a blood 
conveyer, it was doubly ligated with silk ties and divided. The ligated ends of this vessel 
separated immediately after division (Pig. 8 inset). 

No ductus arteriosus or ligaraeiituni was found on the right. Tlie vagus nerve on that 
side descended in front of the riglit aortic arch. The left recurrent lar)-ngeal nerve branched 
fiom the vagus just caudad to the arch, coursing beneath and behind it to ascend along its 
usual course. The operation was finished in the routine manner. 

, Postoperative Course . — Recovery from operation was uneventful save for a taeliycardia 
which persisted for several weeks but gradually subsided. 
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1-mhrijoJooic ConouJcrations.— It is interesting to note tliat tlic early embryonic arrange-* 
ment of the aortic arch vessels was apparently a mirror imago of the va-.cular P-'t'e''" >“ 
Case 1. Contrary to Case 1, there was an innominate artery on the right side, and the tno 
surviving ves'iels on the loft became the common carotid and subclavian arteries. Tlie reveri-al 
of laterality of thc=c vc‘-=els can bo appreciated on comparing Fig--. 0 and 1.'?, -I. The evolu- 
tion of the left aortic arch system na= normal except for the failure of the di'-tal half of 
the si-xth arch to appear. As'a result, there was neither a patent ductus arteriosus nor liga- 
mentum on that side. This will be more fully discussed below. The left fourth arch became 
the largest ve=sel leaving the heart. 

The abnormal development of the right arch system led to the ultimate anomalous 
arrangement of the great vessels. The right ventral aorta between the third and fourth 
arches disappeared, whereas the segment of the right dorsal aorta between the.=e arches 
survived (Fig. 13, J). The first inter.segmental artery connected with this .»egniont and 
later became the first portion of the right subclavian artery. Because of this disposition 
of embryonic vessels, an anomalous right iiinoniinatc artery resulted. 



Fig'. D , — Case 2. Chest film sliovving partial collapse of the right upper lobe and abnor- 
arrangement o£ the structures at the base of the heart. Arro'w indicates shadow caused 
L right-sided descending aorta 


formally, the right primitive dorsal aorta disappears between the origin of the sixth 
intcrsegmental artery and its fusion with the left dorsal aorta fPig. 5, A). In this case, 
the right dor.sal aorta persisted in Its entirety (Fig. 13, .d). Although that portion distal 
to the Tight fourth areli remained patent as a vessel, it failed to lengthen with growth of the 
embryo. AVith the origin of tlie right innominate artery acting as a fixed point, the left dorsal 
aorta was drawn gradually to the right. This vascular shift led to the final placement of 
the descendmg aorta on the right. An attempt has been made to show this diagrammaticplh- 
(Fig. 13, B and C). fa . 

do '!‘^^=”ted above caused part of the left fourth aortic arch and left 

t o^h r f" ^ The persistent right fourth arch remained to pass 

•Lut t ie o T descending aortae. A vascular kg 

about tlie trachea and esophagus was formed in this manner. Although a ductus arteriosus 
or Its remnants were carefully looked for at both operations, neither was found on the r gS 
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• or on tlie left. This nould indicate that theie was ne\er any connection beh\een the pul- 
monary and arterial rascular systems Ma the distal portions of either sixth arch. It seems 
piohable, therefoie. that duiing fetal life theie nas a shunt between the venous and aiterial 
lascnlar beds through the inteiauncul.ai oi interventiicular septa. The septal defect most 
likely closed shortly after biith since no chaiacteiistic cardiac murmur has ever been heaid. 

DISCUSSION 

Eespiratory stridor in infancy is a frequent complaint and may lie due to a 
variety of cau.ses. There is often considerable confusion concerning its etiology. 
In some cases it is due to an abnonuidity of the larynx such as a deformity or 
tlaccidity of the epiglottis, arytenoids, or arycpiglottic folds. In these, the onset 
is usually at birth. Re.spiratory distress may be absent or quite appreciable. 
Direct laryngoscopy will establish the diagnosis. 



Fig. 10. — Case 2. Posteroantenor view of bariuni-fllled esophagus. Note the reversal 
of the esophageal deformity as compaied with that of Case 1. Ariovv points to lateial im- 
pression of esophagus by the left aortic arch 

An inspiratory stridor may occur in tetanj neonatorum. Usuall.y, there 
will be other clinical signs. The presence of low serum calcium and elevated 
serum inorganic phosphorus concentrations with normal serum nonprotein 
nitrogen and no significant renal in.sufficicney are eharacteristic of this diagnosis. 
Likewise, in idiopathic hypoparathyroidism, these determinations will establish 
the diagnosis. Laryngeal stridor or ci-ow may also occur in the tetany of healing 
rickets. In some cases of cerebral damage, stridor is an outstanding sign. 
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Other causes ot inspiratory stridor arc the piesencc o£ a foreig.i body in 
a l)rlchus, pressure £rom tui)crculosi.s of the peribronchial lymph nodes, or 
Lu'enitl helrt disease. The history, physical examination, x-iay examinatio^ 
of The chest, and tuberculin tests are helpful in arriving at a t lagnosis in su i 


cases. 




'Fig. 11. Fig. 12. 

Fig 11 — Case 2 \if\\ of e^ophagu*? follo^\ing a barium swallow. Arrows indi- 

cate postorior indentation of ^«ophagiis and anterior impression of the trachea. 

Fig. 12 — Right anterior oblique \iew of chest and abdom^^n to demonstrate the entir#> 
barium-fllled e^^ophagus with its deformity. Not#* moderate dilatation of esophagus proximal 
to the constriction and the descending aorta on the right *»ide. Arrows point to the descending 


Congenital atresia of the posterior choanae. in tvhich the pre.senting 
symptoms are a peculiar click on inspiration, marked respiratoiy difficulty, and 
cyanosis especially during feeding, may cause stridor. This condition can be 
diagnosed easily by the detection of obstruction to the passage of a catheter 
from the nose into the pharynx. 
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In the past, a large number of cases of inspiraloiy stridor liave been 
attributed to an enlarged thymus. It may be that a large tbymu.s was the 
cause of re.spiratory difficulty in a few patients, but it is probable that the 
thymus was accused wrongly in the majority of cases. A persistent right aortic 
arch inav give the same widening of the upper mediastinum by x-ray as the 
enlarged thymus. It i5 possible that some cases of inspiratory stridor wliich 
were attributed to an enlarged thjTnus were really due to an anomalous aortic 
vascular ring with a large right aortic arch. 

In cases where constriction by an anomalous ring composed of a double 
aortic arch is found, the stridor is usually noticed at birth. Wheezy re.spiration 
and attaehs of coughing are frequently observed,” and the coughing and stridor 
often become worse when the infant is fed.’* In many cases it is noted that 
the infant breathes nomially Avhilc asleep. 

In all cases, the respiratory signs arc markedly aggravated by upper 
respiratory infections.’’ ® In some instances the respiratory distress is so great 
as a result of these infections that a tracheotomy has been pcrfoi’mcd without 
effect. These children are unusually susceptible to such infections. Repeated 
pulmonary infections have ultimately led to fatalities in many cases.” 

As pointed out by Faber and associates,' in infants and children with a 
double aortic arch, noisy breathing appears to be a much more common com- 
plaint than dysphagia. Dysphagia is frequently a minor symptom during the 
first few months while the child is on a liquid diet. As a more solid diet is giveir, 
this sjnnptom becomes more pronounced. 

Associated cardiac anomalies occur- comparatively rarely. Usually, these 
infants do not have other congenital abnonnalities.’® 

Diagnosis of Doxible Aortic Arch . — The observation of respiratory wheezing 
or stridor even without dysphagia which is aggravated by deglutition should 
make one suspect the presence of a double aortic arch. 

A plain posteroanterior roentgenogr’am of the chest may arouse suspicion 
of anomalous great vessels about the heart because of a uddened mediastinal 
shadow extending mostly to the right. Often the normal aortic knob is not 
seen on the left. Left and right oblique views may show the aorta ascending on 
the right and passing behind the esophagus respectively.- 

The most informative special examination is that of the esophagus follow- 
ing the ingestion of barium. The lateral surface of this structure is indented 
by the aortic arch which carries the major blood load. The defect can occur on 
either side as iUustrated by Pigs. 2 and 10. In Case 1, the largest fourth aortic 
arcli and the lateral esophageal indentation on the right. The converse was 
true in Case 2. A similar defect is also seen posteriorly at the site of the retro- 
esophageal aorta. 

.Sometimes there may be forward and lateral displacement of the trachea 
and esophagus. They have been noted-to be displaced to the left by right aortic 
arches.= Gross^ and Neuhauser” point out that narrowing of the trachea at the 
site of the constricting vascular ring is a prominent feature. This is best illus- 
trated by bronchography, although it may be seen adequately with plain chest 
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films. If the above tracheal and esophageal deformities are noted, eso- 
phagoscopy is an nmvise procedure, because of the danger of perforation. 

Surgical Approach . — It is most important for the surgeon to know which 
side of the chest he should enter to correct this lesion. A study of previously 
reported eases suggests that a left chest approach is the wisest in most instances.-’ 
This is because the surviving left fourth arch is usually more amenable to 
division, since the right aortic arch almost always conveys most of the arterial 
blood. The development of the aortic arch system, however, is so complex that 
it is potentially subject to many variations. As more of these anomalies are 
studied, hitherto unreported vascular arrangements probably will be brought 
to light. The surgeon must, therefore, be careful to choose the correct side of 
the chest through which to operate. 

The cases presented here ma.y be helpful in selecting the accurate surgical 
appi'oach. If the posterior and right lateral aspects of the esophagus are 
indented by the larger persistent right aortic arch (Fig. 2), the lesser aortic 
arch, which is the vessel to be divided, will be found on the left anterolateral 
aspect of the mediastinum. The visualization of the main aorta descending down 
the left side of the vertebral column (Fig. 4) would corroborate this probability. 
Obviomsly, under these conditions, the vessel to be chosen for ligation will be 
licst reached through the left pleural cavity. Case 1 illustrates this combination 
of x-ray findings. As previously emphasized. Case 2 is a mirror image of 
Case 1. Here there were defects of the left lateral and posterior surfaces of the 
esophagus (Figs. 10 and 11) caused by the larger left aoi’tic arch. The 
descending aorta was seen by x-ray in the right chest (Fig. 12). As stated 
in the operative report of Case 2, the anomalous, smaller, right arch could be 
reached onlj’^ through the right chest. In summary, when an annular double 
aortic arch about the trachea and esophagus is suspected, the lateral esophageal 
deformity and the location of the descending aorta shoiild be helpful findings 
in deciding which pleural cavity is to be entered. 

Conclusion . — Patients with symptoms caused by this congenital anomaly 
should be operated upon. It is true that this lesion has been found at autopsy 
in elderly indii'iduals who have never had dysphagia or respiratory distress.^’ “ 
As Blackford and associates'* point out, however, it is conceivable that arterio- 
sclerotic or hypertensive changes in later life may initiate a symptom complex. 
One should, therefore, consider the desirabilitj’- of operation early in life even 
in the absence of symptoms. 

Grateful acknowledgment is made to Dr. John L. Bremer for his invaluable assi.stance 
with the embryologic aspects of these cases and to Dr. Laurence L. Bobbins for his interpreta- 
tions of the roentgenologic studies in each. 
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PENICILLIN IN TREATJMENT OP DIPHTHERIA AND 
DIPHTHERIA CARRIERS 


SAiruEL Karelitz, il.D., Lewis R. Wasserman, ]\I.D., and 
Ralph E. jMoloshok, SI.D. 

New York, N. Y. 

In Coll,vboration With 

Cyrus Strickler, M.D., Edwin J. Adamski, M.D., Jacob Light, M.D., and 

Charles Hoffman, M.D. 

F leming,^ in 1929 and in 1932,“ and subsequently Chain and associates,® 
demonstrated that penicillin inliibited the growth of Coryneiacterium diph- 
tlieriae in vitro. These observations, plus the successful inhibition of the growth 
of C. diphtlieriae in infected guinea pigs,'* suggested the clinical application of 
penicillin to the treatment of both persons acutely ill inth diphtheria and con- 
valescent carriers. The results were very encouraging in the treatment of the 
first group, five convalescent carriers and six patients with faucial diphtheria.® 
However, this limited experience left many questions unanswered. It was neces- 
sary to determine the most suitable dosage and route of administration, the 
duration of treatment, its effect on complications due to diphtheria toxin and 
secondary invaders, and, above all, whether or not penicillin was regularly 
effective and to what extent it could be relied upon. 

The presence of diphtheria amohg prisoners of war and among American 
soldiers in one of the base sectors of the European Theater of Operations in the 
autumn and winter of 1944 afforded the opportunitj- to investigate these prob- 
lems. The study was undertaken simultaneously in five hospitals. The data here 
reported are the composite results of observations made in the hospitals con- 
cerned. 

OUTLINE OF STUDY 

1. It was stressed that penicillin is not a substitute for antitoxin and should 
not be used as such. This was based upon previous laboratory observations. 

2. All patients suspected of having diplitheria were to receive 40,000 units 
of antitoxin intramuscularly. If indicated clinically, an additional 20,000 units 
might be given intravenously and larger doses of antitoxin might be given if 
considered necessary. 

3. All patients with diphtheria, except those seen at the Two Hundred 
Thirtj'-Fifth General Hospital, were to have penicillin, to be begun after a throat 
culture was taken but without waiting for the laboratory report. 

The penicillin dosage and manner of administration suggested were as 
follows : 

Forly-Third GencrA Hospital. — 20,000 units intramuscularly every three hours. 

Prisoner of ITar Hospital (^8277). — ^20,000 units intramuscularly every two hours. 
Prisoner of TTar Hospital {SS76). — ^Spraying of nose and throat every hour during the 
day and every three hours at night with penicillin solution (1,000 units per milliliter of 
phy.siological sodium chloride solution). 

IS 
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Third General ]Ios])i(p!.— 20,000 umts introniu-culnrly every three hour?, plus spravinp 
of the uosc anO throat every hour for the first .lay aad every three hours thereafter day aud 

Tu-o Hundred ThirUi-Fifth General Hospital.— The patients acre to rercuc antito-vin 
aud to serve as controls. 

4. Patients were to receive penieilliti until three, daily, con.seeutive, throat 
cultures tverc negative. Thereafter. culturc.s tverc to he iahon daily for three 
days, every second day for six days, and every third day for nine days. If all 
of these were negative, the patient was to he eonsidered free of 0 . diphihtriac,. 

5. The virulence and type of the bacteria isolated front cacii patient were to 
be determined. 

AfETflOn.S AND MATERIALS 

Direct smears of the throat or other lesions were made on admission. At the 
same time, swabs with material from the diseased areas were inoculated on 
Loeffler's serain agar and ineuhated for from eighteen to twenty-four hours. 
{Suspicious organisms found on the direct smear were rejtorted as such, but a 
definite diagnosis of diphtheria was not made at this time. Patients with typical 
lesions containing organisms morphologically similar to C. dipIiiJuriac were 
treated ■with antitoxin. After eishtecn to twent.V'four hours, all Loefiler cultures 
were smeared on ‘glass slides, stained with alkaline methylene blue or Nci.sser s 
stain, and examined. Frequently, a positive diagnosis could he made from thi.s 
original culture. Occasionally, however, the morphologically typical headed and 
banded rods were absent and it wa.s necessary to subculture before a positive 
diagnosis could lie made. All Loeffler cultures were streaked onto tellurite 
chocolate agar and blood agar plates. From the latter, concomitant beta hemo- 
lytic streptococcus infection could be detennined. Typical colonies of C. 
diplitheruie, appearing as dull, somewhat rounded, gray-black, butyraeeous 
colonies and consisting of gram-positive rods, were picked and subeultixred on 
LoefBer’s senim agar. After twenty-four hours of incubation these cultures 
were again examined and if morphologically characteristic of C. diphiheriae 
thej' were transplanted to three, semisolid, tryptose phosphate agar media con- 
taining dextrose, sucrose, and dextrin, respectively. This semisolid agar main- 
tained as good a growth of C, dipJitherieee as the common Hiss serum water which 
was likeu-ise used toward the latter part of the experiment and wa.s easier to 
prepare. All sucrose fermenters were discarded and reported as diphtheroids. 
It wa-s found that all C. diphiheriae fermented de.xtro.se and de.xtrin in from 
twenty-four to forty-eight hours, and a positive diagnosis of C, diphiheriae could 
be and was made at this time. 

Because of the scarcity of animals, cultures were accumulated until at least 
six to ten were available and the pure Loefiler cultures were subeultured on 
trypto.se agar. After eighteen hours the growth wa.s washed down with sterile 
•saline, the mixture diluted to a nephelometer reading of .3, and this mixture used 
for the virulence tests. Either rabbits or guinea pigs were used. The method 
used was as follows : The domim of the animal was shaved the dav before the 
tc,st. The shaved area was marked off into blocks wdtb indelible pencil, each 
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bioek coiitaiiHiig 0.1 c.c. of tlic neplielonieter ciiltnre mixture. As many as ten 
virulence tests could l)e done on one animal. Five hours after the initial in- 
jections, the animal received 1,000 units of diphtheria antitoxin intravenously. 
One-half hour later, 0.1 c.c. of the culture-saline mixture, kept in the refrigerator 
since its preparation, was injected on the opposite .shaved site of the animals 
to serve as controls. In from thi-ee to five days these virulence tests were read. 
All virulent cultures resulted in necrosis of the area of injection. Nonvirulent 
organisms caused only a slight redness for twenty-four to forty-eight hours, 
which rapidly di.sappcared. All cultures of the throat yielding C. dipJitheriae 
gave positive virulence tc.sts. 

Identification of the type of strain of C. dijihthenae was not attempted a't 
the time. .Subsequent examinations of all available stock cultures revealed that 
all hut two, which were of a gravis strain, belonged to the mitis type of C. 
dtplifhcnae. I'irulenee tests were jierformed on all strains isolated from patients 
at the Third General Hospital and in about 50 per cent of the eases from other 
hospitals concerned. Cases with avirulent strains were excluded from this 
survey. 

. The prevailing wartime conditions prevented close adherence to the program 
outlined in some hospitals. At the Two Hundred Thirty-Fifth .General Hospital, 
because of the need for ward space, the control patients who remained carriers 
for thirty days were treated with penicillin. Twenty persons with faucial diph- 
theria admitted thereafter were treated with intramuscular penicillin. Transfer 
of patients interrupted the continuity of the observations. Transfer of per- 
sonnel concerne l with the investigation interforred with the case records and 
limited the amount of laboratory work. 

Thus the original plan was modified to compl.v with existing conditions. 
Nevertheless, eighty patients with faucial diphtheria were carefullj’ observed 
and will serve for the evaluation of the efficacy of penicillin in diphtheria. 
Forty-two patients with faueial diphtheria were treated with antitoxin alone 
and sei'ved as controls, and thirty-five convalescent carriers were treated with 
penicillin administered intranui.scularly locall.v, or both ways. 

„ • , jT I • UE.SULTS 

Faucial Diphtheria.— 

Local Penicillin; Penicillin in the form of a nose and throat .spray of 1,000 
units per milliliter of physiologic saline solution was administered every hour 
during the day and every three hours at night for seven daj's to twentj'-one 
patients. Onl.v two of the twenty-one patients became negative for C. diphthcriae 
within that period. 

Intramuncnlar Penicillin; Comparison of results of the eighty penicillin 
treated patients with the control gi-oup (.see Figs. 1 and 2 and Tables I and II) 
reveals that at five days aftei- on.set of the disease the percentage of positive 
throat cultures among the penicillin treated jiatients was 27,5 per cent, 100 per 
cent for forty-two controls, and 83 per cent for the 457 reported by Hartley and 
IMartin'’'; at ten days, positive cultures were obtained from 7.5 per cent, 92.8 
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DAY OF TREATMEMT 

fie. I.— Coniranxon of the results obtained in the treatment of dipbiiK-rla with antitoxin 
alone and witli penicillin plu.s antitoxin. 
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Tabi.e I. Duration of Positive Nose and Throat Cultures for C. Diphtheriae in Cases 
OP Faucial Diphtheria Treated with Penicillin and antitoxin 
AT THE Various Hospitals 


DxVYS ; 



POSITIVE CULTURES 

IN EACH HOSPITAL 



TOTAL 
POSITIVE 
CULTURES 
(80 CASES) 

43 

(12 

G.H. 1 

CASES) ' 

235 G.H. 

(20 cases) 

3 G.H. 

(19 CASES) 

8276 P.o.w. 
(S CASES) 

8277 P.o.w. 
(21 CASES) 

NO. 

1 % 

1 NO. 

! % 1 

1 NO. 

1 % 1 

1 NO. 

1 % 1 

1 NO. 

1 % 1 

NO. 

i % 

1 

12 

100 

19 

95 

18 

94.7 

7 

87.5 

17 

80.9 

73 

91.25 

2 

12 

100 

12 

60 

13 

68.4 

7 

87.5 

11 

52.4 

DO 

68.75 

3 

11 

91.6 

8 

40 

11 

57.9 

0 

75 

6 

28.6 

42 

52.50 

4 

7 

58.3 

5 

25 

8 

42.1 

5 

62.5 

6 

28.6 

38 

. 38.75 

5 

5 

41.6 

3 

15 

4 

21.0 

4 

50.0 

6 

28.6 

22 

27.50 

G 

5 

41.6 

2 

10 

2 

10.5 

3 

37.5 

2 

9.5 

14 

17.50 

7 

4 

33.3 

2 

10 

2 

10.5 

3 

37.5 

i 

9.5 

13 

16.25 

8 

1 

8.3 

2 

10 

2 

10.5 

2 

25.0 

1 

4.8 

8 

10.00 

9 

0 

0 

2 

10 

2 

10.5 

2 

25.0 

1 

4.8 

7 

8.75 

10 



2 

10 

1 

• 5.2 

2 

25.0 

1 

4.8 

6 

7 50 

11 



1 

0 

1 

5.2 

2 

25.0 

0 

0 

4 

5.00 

17 



1 

5 

1 

5.2 

1 

12.5 



3 

3.25 

31 



0 

0 

0 

0 

1 

12.5 



2 

2.0 

32 







1 

12.5 



2 

2.5 

77 







0 

0 



0 
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Table II. Hate of Disappearance of C. Diphtheriae in Patients Treated with 
Antitoxin and Without Penicillin (42 Cases) 


patients with positive nose or throat culture 


PAYS 

3 

G. H, ! 

235 

G. 11. 

TOTAL 

HARTLEY ANP MARTIN 
(457 CASES) 

NO. 

1 % 

NO. 

1 % 

1 NO. 

1 % 

% 

5 

18 

100 

24 

100 

42 

100 

100 

10 

18 

100 

21 

87.5 

39 

92.8 

05 

15 

17 

94.4 

19 

79.1 

36 

85.7 

50 

20 

17 

94.4 

18 

75 

35 

83.3 

43 

25 

15 

83.3 

14 

58.3 

29 

69.0 

35 

30 

14 

77.7 

10 

41.6 

24 

57.1 

25 

35 

12 

06.0 

8* 

33.3 

20 

47.0 

IS 

40 

10 

55.5 





15 

45 

9 

50.0 






50 

9 

50.0 





8 

55 

8 

44.4 






GO 

5 

27.7 





7 

05 

4 

22.2 






over 65 

2 * 

11.1 





6 


^Treated with penicillin as a convalescent carrier. 


])er cent, and 65 per cent respectively. At fifteen daj's, less than 5 per cent of 
the penicillin treated patients remained positive, against 85.7 per cent for our 
controls and 50 per cent for the patients reported by Hartley and jMartin.“ Thus 
penicillin affected a considerable z’eduction in the period of infection ndth C. 
Diplithcnae. The results were similar in each of the five hospitals. 

Trcaiment of Carrier State . — 

Local Pemcillin: At the Two Hundred Thirty-Fifth General Hospital, 
eight patients who were convalescent carriers for from twentj'-six to thirty days 
were given penicillin nose drops eveiw three hours for seven days. All ceased to 
be carriers vrithin seven days. 
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In another hos])ital where the patients had been carriers for a longer time 
and Imd previously hcen-treatcd with intramuscular penicillin, only two of thir- 
teen were cleared of C. diphtlicrkic during the seven- to twcnty-lhree-day period 
of local therapy. 

Iniramuscuhtr Fcnicilliii: Intranui.sciilar iienicillin, 20,000 units every 
three hours, terminated the carrier state within four days in six of the nine 
patients at' Prisoner of War Hospital (8277), and with 15,000 to 20,000 units 
every three hours, four of five carriers treated at the third General Hospital be- 
came negative. Thus ten of fourteen carriers were cured with penicillin. 

pESicjLiiix Tkeatmext OK CoxvAi.ESCEXT Cakeiees oe C. Diphtlicriac 
Local Penicillin . — 

Ttco nundred Thirty-Fifth General nospital: Eiglit patient?, Vonvalc.“ccnt carrier.? 
for from twenty-six to thirty days prior to treatment, received no.?e drops of penicillin* sa- 
line solution every hour during the day and every three hours at night. ^ 

2 hccanic negative 1 day after treatment was started 
1 became negative 2 days after treatment was started 
-t became negative 5 days after treatment was started 
1 became negative G days after treatment was started 

Prisoner of ITor Hospital (3277) : Thirteen convalescent carriers,! some previously 
treated with penicillin unsuccessfully, received nose and throat spray of penicillin* for from 
seven to twenty-three days. 

1 became negative 7 days after treatment was started 

1 became negative 11 days after treatment was started 
11 remained carriers after treatment was discontinued. 

Intramuscular Penicillin . — 

Prisoner of ITar Hospital (8277); Nine convalescent carrierst received intramuscular 
penicillin 20,000 units every 3 hours. The average total amount injected was 1,540,000 units. 

4 became negative 3 days after treatment was started 

2 became negative 4 days after treatment was started 

2 became negative 12 days after treatment was started 

1 failed to respond to a total of 2 million units given in 

12.5 days. 

Third General Hospital: Five cases were treated with intramuscular penicillin, 15,000 
to 20,000 units everj- three hours. 

3 became negative 1 day after treatment was started 

1 became negative 2 days after treatment was started, but recurred and was cleared bv 
nasal spray 

1 became negative 1 day after treatment was .started, became positive again after 5 day? 

became negative after 740,000 units were given in 0 davs then again 
became positive ' '' 

« 

Effect of PeniciUin on Course of Diphtheria and On Complications — 

The diphtheritic membrane persisted for about the same length of time in 
the treated patients as in the controls. The faucial edema and the subjective 
fe^ of soreness of the throat were, however, favorably influenced by penicillin. 

nose drop.? and nasal^ spra\”"'^ Penicillin per milliliter of physiologic saline was used for 
peniciSfn'! "east thirty days prior to treatment with 
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Although statistical data are not available, it was our impression that there 
was an apiireciable clinical difference betAveen the penicillin' treated patients and 
the controls in the incidence and severity of complications due to pyogenic or- 
ganisms. In the group treated with antitoxin alone, cervical adenitis Avas more 
commonly observed and persisted longer. Several patients Avith diphtheria had 
large peritonsillar SAvellings. These responded to penicillin. Three of these Avere 
suspected of being abscessed, but pus A\’as not olitaind on incision. These too 
cleared on penicillin therapy. Otitis media and clinical sinusitis likeAA'ise oc- 
curred among the controls but did not develop in the patients treated AAuth 
penicillin. These conditions, if present on admission to the hospital, responded 
to penicillin therapy. 


Tahle III. Toxic Complic.vtions 




1 AXTITOXIK 1 

1 CO.MPLICATIOXS 

CASE 

SEVERITY OF 
DIPHTHERIA 1 

DOSAGE 

(units) 

! 

i 

1 DAY AD- 
1 MINISTERED 

TIME OF 

APPEARANCE 

AFTER ANTI- 
TOXIN GIVEN 

DESCFlIPTION . 


Forty-Two Cases Treated With Diphtheria Antitoxin and No Penicillin 

1 

Seveie 

40,000 

5th 

27 days 

41 days 

58 days 

Palatal paralysis 
Myocarditis with bundle 
branch block 

Paralysis respiratory 
muscles, including dia- 
phragm; died 58th day 

2 

Model ate 

40,000 

2nc] 

41 days 

Polyneuritis 


Forty Cases Treated With Penicillin and Diphtheria Antitoxin 

Penicillin 25,000 units every three hours 

3 

Severe 

150,000 

5th 

4th week 

Palatal pareses ; myo- 
carditis, moderate 

4 

Severe 

80,000 

4th 

25tli day 

4th week 

Myocarditis ; moderate 
paresis, palate right 
side 

0 

Severe 

100,000 

5th 

3rd Aveek 

24th day 

Palatal paresis, tran- 
sient ; more marked 
(ith Aveek 

Myocarditis, mild 


Penicillin SO, 000 mits every two hours 


G 

Moderate 

40,000 

1st - 

4th AA-eek 

Paralysis of accommoda- 
tion 

7 

Severe 

100,000 

8th 

IStli dav 

Palatal paiah-sis 

8 

Severe 

00,000 

6th 

.32nd dav 

Palatal parah-sis 

0 

Severe 

00,000 

2nd 

22nd day 

Palatal parab'sis 


Toxic neurological and cardiac complications Avere observed in tAvo of the 
forly-tAvo control patients and in seven of the eighty treated Avith penicillin intra- 
muscularly. Data on the tAventy-one patients treated Avith penicillin spray arc 
not aA-ailable. , ilost of the neurological complications occurred in patients aa'Iio 
came to the hospital betAveen the third and eighth day of the disease, although 
there Avere a fcAV such eom]i]ications among those Avho Avere presumably admitted 
on the first or second day of their illness. 

There Avere no deaths among the patients treated Avith penicillin and only 
one among the controls. 
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Special mention must be made of three patients who developed complications 
after intensive senim and penicillin therapy. In each the diphtheria was se\cre 
and the patients were admitted on the fourth, fifth, and si.xth days of the disea.‘-e. 
Because of tiie widespread memhrancs, the toxemia, and the severe eemical 
adenitis, large doses of antitoxin. 80.000. 100.000, and l.oO.OOO units we e ad- 
ministered, and penicillin was started immediately. In one instance. 40,000 
units of i)enieillin were injected e%’cry three horn’s for the fir.st three da^.s. and 
25,000 units every three houi-s thereafter. In the other two. 25,000 units Avere 
injected intramuscularly every three hours. In addition, penicillin was sprayed 
in the nose and throat every hour during the fit’s! day and every three hours 
thereafter. Even though these patients received intensive therapy and improved 
rapidly, each sul).sequcntly developed palatal paraly.sis and cardiac change.s. and 
one developed iteripheral neuritis. Once more these cases demon.strate tlie fact 
that penicillin is not a substitute for antitoxin. 

Of a total of 157 patients with diphtheria, tonsils Avere i)re.sent in 147, or 
03.63 per cent. Of the carriers, thii’ty-five of forty-tAvo, or 83.33 per cent, had 
tonsils. The tonsils Avere generally large, cryptic, irregular, and in many cases 
scarred. There seemed to he a clinical correlation betAveen the pei’sistenee of the 
carrier state and the character of the tonsillar tissue present, but stati.stical data 
were not obtained. The patients most difficult to clear of C. diphlhcruic Avere 
those Avhose tonsils Avere vex’A- large and cryptic. In one cari’icr in Avhom peni- 
cillin failed to eradicate the infection, tonsillectomy was successful. The tonsils 
of this patient on section j-iclded a pure culture of C. diphihcriac. 

DISCCS-SIOX 

Ereoli and associates,’ deinomstratcd that penicillin exerted a striking anti- 
bacterial effect on the baeteriemia produced in mice by the intraabdominal in- 
jection of a su.spen.sion of C. diphthcriac in mucin. They found penicillin to be 
ineffecti\’e in the toxemic infection of guinea pigs although it presumably pro- 
longed the survival time by delaying the growth of the diphtheria bacilli. They 
suggested that, under the practical conditions of diphtheria in human beings, 
penicillin may be useful for it.s antibacterial effect, e.g., prophylaxis of exposed 
contacts, vei-A’ early eases, and carriei-s; but they emphasized the importance of 
antitoxic treatment of active cases. Skinner- reported the faA'orable bacterio- 
static effect of penicillin in the treatment of diphtheria patients and carriers. 
tVith a dosage of 100,000 units daily, eloA-en of fifteen patients Avere rendered 
free of C. diphiheriae, although smaller doses Avere le.ss effective. Thrift® re- 
ported upon the favorable effect of penicillin used topically in clearing a per- 
sistent nasal carrier of C. diphiheriae. 

These reports added to our data .seem 'ample evidence that penicillin is 
an effective agent in the treatment of diphtheria, yet Ave Avere not inA*ariably 
succc.ssful. "W ith a dosage of 20,000 units every three hours injected intra- 
muscularly, 7.5 per cent of our patients remained positiA'e for C. diphiheriae 
after ten days of therapy. In one of the hospitals sei’Aicing prisoners of Avar, 
forty-six patients Arith diphtheria not included in our data had been treated 
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with penicillin. Some of these had had 20,000 units of penicillin every three 
hours iutrainuseularlj' for three or five consecutive days or a total of 480,000 
and 800,000 units. Throat cultures taken fourteen days after the treatment 
was started were positive for more than 25 per cent of the patients, indicating 
that these dosages were inadequate or that the penicillin had not been con- 
tinued long enough. 

The dosage of penicillin administered to forty of our eighty patients 
with faucial diphtheria and to nine carriers was 20,000 units every three hours 
intramuscularly. The deviations from this dosage for patients with faucial 
diphtheria were 20,000 units every two hours for twenty-one patients, 25,000 
units every three hours for six patients and 20,000 units every three hours 
accompanied by simultaneous spraying of the nose and throat with a saline 
solution of 1,000 units of penicillin per milliliter in thirteen cases. 

The results in aU groups were too similar (Fig. 2) and the groups too 
small to warrant conclusion as to which dosage was more effective. All dosages 
seemed adequate for most of the patients, provided that the penicillin was con- 
tinued until three, consecutive, daily, negative cultures were obtained, and 
provided that penicillin \vas reinstituted immediately after the nose or throat 
culture reverted to positive. In such eases, penicillin was again administered 
until three consecutive daily negative cultures were obtained. Few patient’s 
cultures became positive again after the second course of penicillin therapy. 

Between 420,000 and 2,400,000 units of penicillin were needed to render 
the acute cases of faucial diphtheria negative. For convalescent carriers the 
total dose needed was generally less, although it necessitated up to 2,000.000 
units in some instances. 

It lias been demonstrated by Ercoli' that a concentration of 1.25 to 1.5 
units per milliliter, as measured by the cup test against Staphylococcus aureus 
number 20, completel}' inhibited the growth of stock strains of C. diphtheriae, 
while pai'tial inhibition could be ctiitained in dilution of 0.35 unit per milliliter. 
Tliis represents about 100 times the concentration effective against streptococci 
and pneumococci. Buxbaum and associates’” found that over 50 per cent of 
348 strains of C. diphtheruic were inhibited by a concentration of penicillin of 
0.25 to 0.50 unit per millilitei', more than two thirds of the strains responded 
to 1 unit per milliliter, but some strains required 1.50, 2.0, and 4.0 units per 
milliliter, while few strains required 10 units for complete inhibition. Thus, 
larger doses of penicillin than have been used heretofore may be indicated for 
some of the strains. To attain a blood concentration of penicillin more than 
1.0 unit per milliliter or high enough for most of the strains, 30,000 to 40,000 
units should be injeeted intramusculai’ly eveiy three hours. 

The continuation of penicillin until three, consecutive, daily, negative, 
pharyngeal cultures were obtained seemed satisfactory, but there were re- 
currences of positive cultures in some of tliese cases within one to five days after 
penicillin was stopped. Penicillin immediately reinstituted in these cases and 
continued as in the first course of therapy was effective with rare exception. 
If, however, the second coui’se of therapy was delayed for ten to fourteen daj"S 
or longer, the results seemed less favorable. It was our impression that if a 
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third or fourth course of peuicillin became necessary it became increasingly diffi- 
cult to clear the patient of the infection. This raised the possibility that the 
particular strains of C. diphthcriac involved had accpiired greater resistance to 
penicillin. Unfortunately, due to limited facilities, we were not able to decide 
this question at that time. 

The criterion establi.shcd for cure, nine, consecutive, negative, throat cul- 
tures within a period of eighteen days, was rigid. Had we accepted the usual 
three negative cultures on alternate days, some of the more stubborn infections 
would have been missed. IMorc carriei’s would liavc been discharged, and the 
data for the efficacy of ]ienicillin might have appeared better. Tliree or more 
negative cultures over a period nf ten days would suffice, we believe, to eliminate 
most of the pereistent carriers. 

The data presented show definitely that in acute faucial diplitheria intra- 
muscular penicillin was usually successful in eradicating the infection, whereas 
local therapy in form of a nose and throat spray of 1,000 units. per milliliter 
failed in nineteen of twenty-one cases. In the convalescent carriers, local 
therapy seemed more successful in one hospital than in another. The results 
with local penicillin in the carriers arc not convincing but are sufficiently 
encouraging to warrant further trial. 

It has been suggested that penicillin be used prophylacticaUy for susceptible 
exposed individuals. This procedure we believe must await much confirmatory 
data on the clinical effect of penicillin and a simpler procedure than repeated, 
three-hour, intramuscular in.iections of penicillin. 

Penicillin has been recommended as a substitute for antitoxin in patients 
hj'persensitive to horse senim. The incidence of complications among penicillin 
treated cases suggest that the rrithholding of antitoxin might prove to be a 
dangerous procedure. It would be justified if it were impossible to desensitize 
the patient for horse serum aud if the possible harm anticipated from the 
antito.xic serum in a particular case were considered greater than that which 
might result from the effect of diphtheria toxin. Such eases are rare. 

COXCLU-SIOXS 

1. Patients with faucial diphtheria treated n-ith antitoxin and penicillin, 
the latter injected intramuscularly everj- three hours until three, consecutive, 
daily, negative, nose and throat cultures were obtained, were rendered diphtheria 
negative more rapidly than were the patients who received antitoxin and no 
penicillin. 

2. Carriers of A-inilent C. diphiheriae were likewise rendered free of the 
bacteria by treatment ndth penicillin. 

3. Penicillin applied locally in the form of nose drops or as nasal spray 

was not effective in faucial diphtheria, but seemed more promising in the treat- 
ment of carriers. ° 

4. Penicillin was ineffective in preventing toxic complications of diph- 

lena, but seemed to hasten the clearing and further the development of 

complications due to pyogenic organisms. 

■ 1 . Penicillin should not be used as a substitute for diphtheria antitoxin. 
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STUDIES ON PERTUSSIS BDIUNIZATION 

'Wallace Sako, il.D., Pn.D. 

New Orle-vns, La. 


I. Imininu'snfiojv of Young Infants With Alum-Prccipitatcd Pertussis Vac- 
cine. — ^As reported in a previous publicatiou/ it was found that 75 per cent 
of infants below the age of 6 months developed agglutinins as a result of 
immunization with alum-precipitated pertussis vaccine. Young infants toler- 
ated the vaccine extremely well, local reactions occurring in only 8.6 per cent 
and systemic reactions in 7.1 per cent. A follow-up study subsequent to im- ' 
munization revealed that the incidence and severity .of pertussis in those fol- 
lowed who had hnomi exposure, familial or casual, were much less than in a 
similar group of nonimmunized urban clinic patients. 

II. Effect of Age on Agglutinin Response to Pertussis Immunization. — The 
recommended three doses of alum-precipitated pertussis vaccine (40 billion per 
cubic centimeter, Lilly) were administered at monthlj’^ intervals to 8,690 Negro 
•children from 2 weeks to 5 years of age. The agglutinin titers were run by 
the method of Miller and Silverberg^ approximately two to four months fol- 
lowing completion of immunization. The children were unseleeted except for 
the fact that their agglutinin titers were all negative prior to immunization. 

The results show that infants below the age of 3 months developed agglu- 
tinins just as well as any age group (Tables I and II and Figs. 1 and 2). The 
total positive agglutination titers in infants below 3 months of age (92.10 per 
cent was comparable to the 3- to 6-month age group and the 6- to 12-month group 
(94.39 per cent and 93.99 per cent respectively). Similarly, the strongly posi- 
tive reactions in the 2-week to 3-month group (51.44 per cent) were as good as 
in any age group except the 18- to 24-month group, in which for some reason a 
large number developed high titers (67.59 per cent). 

Some investigators^ have found that yormg infants develop antibodies 
very poorly in response to pertussis vaccine. HoAvever, quantitative methods 
used by the earlier workers were ill adapted for the accurate assay of the 
antibodies concerned. Employment of a more adequate technique has resulted 
in many cases in the demonstration of antibodies. There is reason to believe, 
as will be shorvn later, that alum-precipitated pertussis vaccine is superior to 
fluid vaccine in the immunization of young infants. It has been repeatedly 
observed that some indirdduals do not have, or have a very poor capacity to 
produce antibodies. This has been attributed to inferior “antibody factories.” 
This property, however, is not correlated udth age as regards pertussis im- 
munization, provided an appropriate vaccine is used. The capacity to produce 
pertussis antibodies is present in the young infant as in any other indimdual; 
the facility with which the antibodies are exfoliated into the blood stream of 
the infant may require a more prolonged antigenic stimulus such as is afforded 
by the alum-precipitated vaccine. 
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Table I. Effeoi’ of Age on Aggldtinin Eesponse to Pe rtussis iMMUNiiiATioN With ALmr-PBCOiPiTATED Vaccine 

~ AGGLUTINATION TITEUS 
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STUDIES OX PERTUSSIS IMMUNIZATIOX 


111 Comparative Value of the Typo of Pcrlusm Vaccine on Ayghdmm 
Response of Young Infanis.-Fhxid, aliim-precipilatcd, and comlnncd vaccines 
were administered to 5,028 Negro inlants lielov the age of 3 months, accor mg 
to the sclicdule in Table III. 



Titer 


Fig. 1 . ^xhe effect o£ age* on the agglutinin response to pertussis immunization with alum- 

precipitated vaccine. 



Fig. 2. The effect of age on the degree of agglutinin response to pertussis immunization with 

alum-precipitated vaccine. 

The results (Table IV) show conclusively that the fluid vaccines are 
definitely inferior in agglutinin production to alum-precipitated pertussis vac- 
cine in the immunization of very young infants. The fluid vaccines (A and R) 
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gave 20.22 per cent and 25.01 per cent strong agglutinin titers (1 :320 or above), 
whereas the alum-precipitated vaccine (C) gave 50.55 per cent. The pertussis 
vaccine combined wdth aluminum hydroxide-adsorbed diphtheria and tetanus 
toxoids (jO) gave an intermediate value of 27.51 per cent, whereas, when one 
dose of fluid vaccine B was given between the two doses of vaccine B (type E), 
as recommended by Miller, strong agglutinin titers occurred in 38.79 per cent of 
the eases. 

Sauer^ has recommended immunization after the age of 7 months on the 
basis of his finding that only 27 per cent of eighty-nine infants developed 
strong complement fixing antibodies following immunization with Hemophilus 
pertussis vaccine given at or below the age of 3 months, whereas over 70 per 
cent of the infants inoculated at an older age showed strongly positive comple- 
ment fixation tests. In Sauer’s study, pertussis occurred seven times more 
frequently among children inoculated before the age of 3 months than among 
those inoculated after 7 months of age. A study of his data wdU indicate, 
however, that immunization of infants under 3 months of age was of value, 
since the attack rate in the immunized group was lower than in a similar non- 
immunized group, the disease in these infants was mild, and none died. Never- 
theless, Sauer recommended the seventh month as the optimum age for per- 
tussis immunization. 

There have been objections to the agglutination test as a measure of anti- 
bacterial immunity. It serves as a convenient method for the determination 
of only one of many specific antibodies. Our studies show that the quantita- 
tive agglutinin titers generally correspond to quantitative complement fixation 
titers but not to qualitative complement fixation tests Which are used by many 
investigators and which should be abandoned. “These methods of reporting 
results (1+, 2+, 3 -f, 4+) and the inference that the number represents a scale of 
positivity is, however, fundamentally and completely in error and should be 
abandoned. Classifications based on degree of lysis are devoid of quantitative 
significance’’ (Eagle®). Furthermore, subsequent studies reveal that the pro- 
tective poAver of serum can be correlated quite closely to the agglutinin titers 
under challenge of exposure.. 

The data presented seem to indicate that the relath'ely poor response 
Avhich Sauer obtained in the young infants may be attributed to the use of 
fluid Ameeine. Perhaps in young infants prolonged antigenic stimulus hj' 
alum precipitation is required. In a recent publication,® Sauer states : “It has 
been firmly established that for infants less than six months of age only alum- 
precipitated pertussis A^aecine should be used.’’ 

IV. Evaluation of the Effect of Various Types of Peiiussis Vaccine on the 
Incidence and Severity of Reactions in the Immunization of Young Infants . — 
The incidence of local and systemic reactions to the fluid, alum-precipitated, 
and combined A’-accines administered to young infants Avere analyzed as in our 
previous communication.’^ The local reactions Avere measured by the parents 
and Avere classified as mild, moderate, and scA'ere, depending on AA'hether their 
diameters Avere.less than 2.5 cm., betAveen 2.5 and 5 cm., or more than 5 cm. 
respectively. . The fourth category included reactions in Avhich abscess forma- 
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tion occurred. Small, deep, palpable nodules were not classed as a reaction. 
The systemic reactions, Avere classed as mild, moderate, or severe depending on 
Avhether SAmiptoms persisted less than twenty-four hours and/or were accom- 
panied by a moderate fever or a high fever lasting more than two days,. 

respectively. 

A glance at Table V shows that local and systemic reactions occurred far 
less frequently vnth the alum precipitated vaccine than Avith the fluid vaccines 
and slightly less than AAOth the combined A'aecine (anhydrox), but abscesses 
occurred in 1.5 per cent AA-ith the alum vaccine, Avhereas the flmd and com- 
bined A'aecine gaA'e abscesses A'ery rarely. Abscess formation Avith the alum- 
precipitated A'aecine may be avoided by. (1) deep subcutaneous or intramus- 
cular injection as recommended by Bell (2) avoiding intracutaneous inocula- 
tion as recommended bj’ Sako and associates / (3) directing the needle doA\'n- 
Avard as recommended by Sauer.** ObserA'ations on older children, hoAvcA er, 
indicate that reactions occur much more frequently Avith the alum-precipitated 
A’aecine. It Avas observed in the course of this study that in the immunization 
of older infants and children the combined vaccine is the product of choice 
since it gives far less reactions than the fluid product. 

Y. Relationship of Local and Systemic Reactions to Agglxdinin Titers . — 
Local and sj'stemic reactions are productive of agglutinins in higher titer than 
if no reactions occurred (Table YI). As a general rule, the more severe the 
reaction the higher the titer. Systemic reactions induced the production of 
higher agglutinin titers than local reactions. Abscess formation AA’as associated 
Avith high agglutinin titers (1*.1280 or above) in the fiftj’-five cases obserA’ed. 

The mechanism by Avhich reactions produce higher antibody titers is not 
knovm. Perhaps greater stimulus is placed on the reticuloendothelial sj’stem. 
Febrile infections often give rise to secondary nonspecific rise in antibodies 
(anamestic reaction). Numerous studies shoAV that intradeimal inoculation is 
foUoAved by the development of antibodies (Dick test, Schick test, intradermal 
tj’phoid immunization). Experiments designed to demonstrate the local for- 
mation of antibodies at the site of intradermal inoculation have yielded equivo- 
cal results. HoAA’ever, systemic production of antibodies may be efficiently 
carried out by the skin due to the richness of the dermis in reticuloendothelial 
cells. 


YI. Buraiioxx, axid Stability of Agglutinin Titers Folloxving Pertussis Ixn- 
munization of Young Infants With Alum-Precipitated Yocetne.— Mller and co- 
Avorkers,® Lapin,® SlishuloAv,^® and others have found that in older infants and 
children pertussis agglutinins persist in the blood in relatively high titer foi* 
seAeral years (tAvo to six years), ililler and associates® observed no doAvuAvard 
trend in antibody titer. Furthermore, the vast majority evidenced a relatively 
constant antibody level. A study of Table YU confirms the observation of the 
authors mentioned above. In young infants, the height of antibody titer is 
reached m from two to four months after completion of immunization, after 
which a plateau is maintained for three years or longer, iloreover, analysis of 
cases reveals that the agglutinin titer of any given infant remained 
fairly constant for the three-year period of observation. 
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Table VII. Duration and Stabiuty op Agglutinin Titees Following Pertussis 
Immunization With Alum-Precipitated Vaccine in 786 Toung Infants 



AFTER COMPLETION OF IMMUNIZATION 

TITER 

2 TO 6 MO. 1 6 TO 12 MO. 1 12 to 18 mo. | 18 to 24 mo. | 24 to 30 mo. | 30 to 36 mo. 


1:2,560 

13 

15 

17 

12 

16 

15 

1:1,280 

24 

23 

25 

33 

29 

28 

1:640 

123 

122 

131 

150 

171 

148 

1:320 

259 

265 

261 

236 

215 

235 

1:160 

99 

92 

97 

91 

95 

86 

1:80 

99 

104 

98 

104 

104 

108 

1:40 

37 

42 

40 

32 

31 

38 

1:20 

51 

47 

44 

48 

60 

59 

1:10 

30 

23 

25 

35 

21 

29 

0 

51 

53 

48 

45 

44 

40 


VII. Effect of “Stimulating Bose” of Pertussis Vaccine oh the Agglutinin 
Titers of Infants Immunized Beloiu the Age of 3 Blonths. — ^Yomig infants below 
the age of 3 months were immunized ndth the alum-precipitated pertussis vaccine 
(40 billion per cubic centimeter) as previously described. The agglutinin titers 
were determined two to four months folloA\nng completion of immunization and 
again just before 0.5 c.e. of the “stimulating dose” which ivas approximately 
eight to twelve months after the last inoculation. It can be readily seen (Table 
"inil) that within one month after revaccination the agglutinin titers rose 
markedly in the vast majority of cases. It is interesting that some children with 
negative titers were never able to develop any antibodies in spite of repeated 
“stimulating” inoculations. All cases exposed to pertussis were excluded 
from this study. 


Table VIII. Effect of “Stimulating Dose” op 0.5 c.c. Alum-Precipitated Pertussis 
Vaccine on the Agglutinin Titers of 368 Infants Immunized 
Below the Age op 6 Months 


TITER i 

BEFORE 1 

^ ‘ STIMU- 
LATING 1 

nosE’^ 

1 

after ‘ ‘ STIMULATING 

dose” 



6 MO. 



24 ilO. 

1:2,560 

6 

56 

58 



65 

1:1,280 

11 

183 

123 

139 

130 

132 

1:640 

65 

85 

59 

55 

56 

66 

1:320 

114 

54 

45 

44 

51 

42 

1:160 

47 

27 

24 

23 

22 

15 

1:80 

45 

15 

10 

15 

11 

12 

1:40 

20 

8 

7 

9 

12 

10 

1:20 

24 

14 

12 

14 

14 

16 

1:10 

15 

9 

8 

6 

7 

5 

0 

21 

7 

6 

7 

7 

6 


VIII. Incidence and Severity of Pertussis Upon Exposure in Immunized 
and Nonimmunized Children with Knoiun Agglutinin Titers. — Out of over 40,000 
young infants below 3 months of age who ivere immunized ndth pertussis vac- 
cines, 493 whose agglutinin titers were kno^vn and followed periodically every 
three to six months were exposed to pertussis -within the household. As controls, 
43S young nonimmunized infants of comparable age, ndiose agglutinin titers 
were negative and who were similarly followed periodically, w-ere exposed to per- 
tussis. The diagnosis of pertussis wms made clinically by the author after 
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tliorougli- examination and repealed obsei-vations. Table IX shows conclusively 
that the incidence and severity of pertussis was far greater among llie nonim- 
munized (89.7 per cent) than in the immunized (13.2 per cent). It is very sig- 
nificant that pertussis did not occur in the immunized children with agglutinin 
titers 'of 1:320 or above in spite of prolonged exposure, the exposed child often 
sleeping in the same bed with an older child having the disease. On the other 
hand, many exposed children with low or negative agglutinin titers also escaped 
the disease. This supports Miller’s observation^' that, although immunity may 
exist in the absence of agglutinins, susceptibility is not present in Ihe presence 
of agglutinins in high titer (1 •.320 or above) . 


Table IX, Incidence and Severity op Pertussis Upon Intlmate rAxiiLiAL E.xposures in 

IXIXIUNIZED AND NONIMMUNIZED CHILDREN tVlTH KNOWN AGGLUTININ TiTERS 


titer 1 

total ^ 

i 

CASES 

PER CENT ^ 


severity 

1 

escapes 

MILT) 

1 MOD. 1 

SEVERE 1 

NO. ‘ 

i % 





Immviiized* 




1:2,560 

12 

0 

0.0 




0 

100.0 

l:i;280 

27 

0 

0.0 




0 

100.0 

1:640 

48 

0 

0.0 




0 

100.0 

1:320 

62 

0 

0.0 




0 

100.0 

1:160 

53 

6 

11.3 

0 

0 

0 

47 

88.7 

1:80 

75 

8 

10.7 ■ 

7 

2 

0 

■ 67 

89.3 

1:40 

91 

17 

18.7 

12 

4 

0 

74 ' 

81.3 

1:20 

82 

21 

25.6 

18 

2 

1 

61 

75.4 

1:10 

16 

4 

25.0 

2 

1 

1 

12 

75.0 

0 

27 

9 

33.3 

4 

3 

2 

18 

66.7 

Total 

493 

65 

13.2 

49 

12 

4 

279 

86.8 

Titer 

nega- 

tive 

438 

393 

Nonimmunized controls\ 

89.7 43 291 59 

45 

10.2 


•No deaths. 
•Three deaths. 


SUMMARY 


Contrary to popular opinion, young infants are able to produce antibodies 
as a result of pertussis immunization just as well as older children. In the im- 
munization of these young infants, prolonged antigenic stimulus as afforded by 
alum precipitation is necessary for efficient antibody production. The alum- 
precipitated vaccine, except for its tendency to produce sterile abscesses, gave 
far less local and systemic reactions than the fluid or combined vaccines. 
Severe reactions were an infrequent occurrence with the young infants. Local 
and systemic reactions were associated with high agglutinin titers indicating 
that, although undesirable from the practical standpoint, they are highly 
desirable immunologically. 


Following pertussis immimization the agglutinins reach a plateau level in 
two to four months and remain at this level practically unchanged for at least 
three years. A “stimulating dose” of pertussis vaccine administered eight to 
twelve months following completion of immunization of young infants raises 

is maSta '"^*^**' the plateau 

IS maintained for two years or longer. 
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A follow-up of immunized and nonimmunized children with known ag- 
glutinin titers shows that immunization of young infants below 3 months of age 
is highly effective and supports the contention that, although immunity may 
exist in the absence 'of agglutinins, susceptibility does not occur in the presence 
of agglutinins in high titers (1 :320 or above) . 

RECOMMENDATION 

Data have been presented to show that immunization of young infants below 
3 months of age is immmiologically sound and highly effective if an alum- 
precipitated vaccine is used. On the basis of these findings, physicians are 
urged to institute a program of early immunization against pertussis on a nation- 
wide basis. 
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THE TREATMENT OF .VLLERC4IC PATIENTS MHTII BENADRYIj 

A Report or SEvr.NTy-NiN'n Casks 

Hymax Gold3ti:in, JLD. 

New York, N. Y. 

T he problem of effecting a practical and suitable therapeutic antihistamine 
agent with comparatively safe and little toxic properties occupied the minds 
of investigators for many year’s. Atropine was used, but the dosage liad to be 
too great to be of any cliirical use. Dale aird Richards,’ in IfllS, used epineph- 
rine, which proved too potent and fleeting to be practical. Bovet and Staub* 
of France, in 1937, made a systematic search among the Fourneau series of 
chemicals for a practical antihistamine compound and developed two ])otcnt anti- 
histamine substances known as 1571 F and 929 F. However, the di.sagrceab]e 
and toxemic responses to these drugs made their clinical uscfulne.ss impossible. 
Mayer and associates,^’ in 1945, smrthcsizcd a similar but le.ss toxic antihistaminic 
chemical compound knorni as a-pyridinoethylenediamine. About the .same time, 
in the research laboratories of Parke, Davis & Co., Rieveschl and Huber 
synthesized the antihistaminic chemical compound known as Benadryl (B- 
imethylaminoethyl benzj’hydryl ether hj’drochloride) . Loew and Ids asso- 
•ciates,^ worldng in the same laboratories, tested the toxicity of benadrjd in rats 
and guinea pigs, and found it to be very low. They also made pharmacologic 
studies of its effects upon animals. In an untreated control group of guinea 
pigs with induced histamine shock they obtained 100 per cent mortality rale. 
'When adequate doses of aminophyllin were offered to a group of animals with 
histamine shock, the mortality was 47 per cent, and when such guinea pigs re- 
ceived benadryl the mortality rate was zero, Loew noted immediate relief of 
the bronchial spasm and vasomotor depression in the benadnd treated animals. 
Hallenbcck and associates' studied the antispasmodie effect of benadrj-1 upon 
histamine treated, ileum muscle strips, in ritro, and found it 650 times as 
effective as papaverine in antispasmodie effect. Curtis and Owens,® in 1945, 
administered benadryl to eighteen allergic patients, reporting therapeutic 
effectiveness and low toxicity. McElin and Hortom obsen-ed a patient knorvn 
to have hypersensitiveness to cold. The blood histamine of this patient had 
risen during and immediately after a period of active response to cold, demon- 
sti’ating that “H” substance in this case •u'as definitelj’ histamine. They pro- 
duced a tjpical wheal and flare on the patient’s forearm by holding a standard 
sized ice cube on one spot for three minutes. Then benadrj-l was given in- 
travenously for ten minutes and the cube of ice was applied to the opposite fore- 
arm for a similar period. Response to the ice cube on this occasion was estimated 
to he about 50 per cent less than that produced before the giving of benadryl. 
This may be one of the most definitive demonstrations of histamine antagonism 
The sjTOposium on benadryl as an antihistamine substance and its^use in 
urticaria, bronchial asthma, and hay fever, and allergic diseases of childhood® 
confirm the findings of Curtis and Owens® and of Loew and associates.® 
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PLAN OF STUDY 

In a recent clinical study from Januarj’-, 1946, to Julj’’, 1946, the value of 
benadryl -was tested by administering it to seventy-nine patients with allerg 3 ^ 
The results are tabulated in Table I. In Tables ll and III the dosage and 
duration of treatment and the secondary effects of benadryl are recorded. 


Table I. Results in Seventy-Nine Patients With Allergic Conditions 


DIAGNOSIS I 

Recurrent, chronic urticaria 
Urticaria with angioneurotic 
edema 

Hay fever, spring and early 
summer, seasonal 
Hay fever and asthma 
Asthma 

Vasomotor rhinitis 
Polj-poid ethmoiditis uith 
alternate nasal clogging 
and drip with forced 
mouth breathing, rhinor- 
rhae, and dyspnae 
Acute urticaria, food allergy 
of fish, berry, and spinach 
Uigraine type cephalgia 
Jl^niSre’s disease 
Contact dermatitis with 
eczematous lesions 


CASES 

(NO.) 

AGE 

(YR.) 

8 

3-6 

3 

2-5 

23 

4-11 

G 

9-12 

9 

10-35 

13 

6-16 

2 

16 and 
30 

4 

6-10 

3 

13-20 

4 

16-30 

4 

6-16 


I EXCELLENT I 
S 

3 , 


NOT 

'fair improved 
0 0 


Table II. Dosage and Duration of Benadryl Treatment in Seventy-Nine Cases 


REMARKS 


For attacks and continuance; ad- 
ministered elixir benadryl, each 
teaspoon equals 10 mg. 

Benadryl Kapseals, each 50 mg.; 

elixir given to young child 
Three eliildren received the maxi- 
mum dose for two days, then 
the minimum dose; others, mini- 
mum 

One child received maximum dose 
for three days and felt too 
sleepy; dose reduced to minimum 
Two casea tolerated maximum dose; 
three received 150 mg. 


AGE 

CASES 

DAILY DOSE (MG.) ] 

DURATION OF 

(YR.) 

(NO.) 

MINIMUaM 

1 MAXIMUM 1 

TREATMENT 

o 

2 

20 

50 

One month 

3 to 6 

34 

30 

50 

One week to 





two months 

G to 13 

30 

100 

150 

Two weeks to 





two months 

13 to 16 

5 

100 

150 

One month to 





three months 

Above 16 

S 

100 

200 

Two weeks to 


five months 


Table III. Second.U5y Effects; Analysis of Sei-enty-Nine Cases 


SECONDARY EFFECTS I CASES 


Drowsiness 45 

with vertigo 6 

with diplopia 2 

with dry mouth 26 

ivith fatigue 3 

without other symptoms S 

.littery feeling 16 

Mild nausea and bad taste in moutli 3 

No side effects 15 


I REMARKS 

Very mild in most patients 
The symptoms uere mild to moderate. 
25 mg. pyridoxine given with benadrjd 
diminished or cleared up the secondary 
effects and drousiness; in two cases, 
50 mg. niacinamide daily was necessary 
Reduced the maximum dose to the daily 
minimum dosage ; symptoms cleared up 
Pyridoxine, 25 mg. daily, gave relief 
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Benadryl Avas given during attacks of urticaria wlictlier it uas an acute con- 
dition, a recurrent or cUrouic attack. The response was noticcaldc in one-lialf to 
one hour after administration and lasted al)OUt twelve hours. Similar favorable 
responses were observed in children with hay fever, those who suffered from 
asthma, and the sufferers from hay fever and asthma combined. In three adult 
asthma patients, one showed a fair response and two showed no improvement. The 
vasomotor rhinitis and polypoid ethmoiditis individuals re.spondcd miraculousl,' 
to the benadryl therapy. The contact dermatitis patients with or ndthout 
eczema gave moderately fair rc.sult.s, while the migraine type of cephalgia and 
the patients until jMeniere's disease responded from fair to poor. All were treated 
for the attacks and given the maximum daily dose of benadryl as shown in 
Table If. If relief was obtained, continuous treatment with minimum dosage of 
benadryl was given daily for periods vaiying from one week to two montlrs, de- 
pending upon the condition and the individual patient. This regimen of treat- 
ment, continuing the administration of benadryl, allows the child to eat the 
allergic foods or live in a pollen saturated area, and at the same time be kept 
free from symptoms. One child suffered from severe hives when eating spinach. 
While taking benadrjd, she was able to eat a saucerful of spinach and yet be free 
from any wheals or flare-ups. Several children were attacked with severe asthma 
wheezing and dyspnea in the presence of fish in the home. Wliile taking 
benadryl, the same children were able to eat fish and be entirely free from 
asthma attacks. The treatment with benadryl was kept up from four to 
eight weeks, after which most children remained free from recurrent attacks 
of their allergic disease. In a few instances where children had a relapse 
of allergic symirtoms of their condition they received another course of treat- 
ment with benadryl for one or two months. In eveiy case benadryl was 
administered beginning with the minimum dose for the age of the patient, and if 
there was no therapeutic response in from one-half to one hour the dose would 
be considered inadequate and hence increased. 

DISCUSSIOX 

Benadryl appears to belong to a pharmacologic group which has the property 
of preventing some of the pharmacologic effects of histamine. Histamine seems 
to be held as such within the cells and released rapidly when they are damaged. 
The release of histamine or histamine-like substances has been held responsible 
in whole, or in part, for the presenting complaint in the majority of cases re- 
ported in Table I. Benadryl seems to dimirrish the amount of histamine to be 
released in the cells, thereby relieving the symptoms of the allergic patients. 
Benadrj'l may also act at the source of change of histadine to histamine through 
the carboxylase bacteria. Our present knowledge of the pharmacologic action 
of benadryl and onr observations of its therapeutic action clinically iu allergic 
patients, leads us to conclude that it offers symptomatic relief in urticaria 
vasomotor rhinitis and ethmoiditis, in hay fever and asthma of children and 
other allergic manifestations. ’ 
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SUMMARY 

The clinical findings in seventj'-nine allergic patients treated with benadryl, 
of whom seventy-one are children and eight adults, are reported. The ages of 
the cliildren are from 2 to 16 years, and the adults from 19 to 35 years, with 
tlieir sex about cquallj' distributed. The favorable responses to benadryl admin- 
istration show 76 per cent of all groups have excellent improvement, 10 per cent 
good, 6 per cent fair to poor, and 8 per cent no improvement. It is interesting 
to note that ivhen pyridoxine h 3 ’-droehloride 25 mg., was added to each dose of 
benadryl. the drowsj’ feeling wore off. This was found particularlj’’ useful for 
students especialh- when they had to attend lecture courses. It also diminshed 
nausea, vertigo and diplopia, these occurring but rarely. In two patients on 
whom pjmidoxine hj'droehloride did not remove the secondaiy effects, 50 mg. 
niacinamide were given, and the side effects of vertigo and nausea were immedi- 
atelj' relieved. In general, the side effects or toxicitj’^ from benadrjd were very 
mild, while its therapeutic effects were potent and beneficial. Benadrjd can 
be administered safelj' and effeetivebn It should be used vdth caution and only 
where indicated. 

I wish to thank Jlr. Ranaghan, Mr. jMurray, and Mr. Cundiff from tho Parke, Davis & 
Co. research laboratories for supplying the Benadryl Kapseals and Elixir to carry on this 
clinical research study. 
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TREATilEKT OF ACUTE DIARRHEA IN THE CINCINNATI GENERAD 
HOSPITAL DURING THE YEARS 1944 AND 1945 

C<\KL Weihl, JLD., Samuel Rapoport, M.D., Pii.D., a.vd Katharine Dodd, M.D. 

Cincinnati, Ohio 

D iarrhea and enteritis, considered as an entity, ranks second in tlic causes 
of deatir in infancy and childliood.' It occupies, by virtue of its Jiigli 
morbiditv, a large part of many iiedialric services in this and other countries. 
Annually, in the five years from' 1935 to 1940 over 10,000 children in the United 
States -under 2 years of age died of diarrhea. In Cincinnati beUveen 1939 and 
1941 there tvere three times as many deaths from diarrhea as from diplitheria, 
scarlet fever, and pertussis combined.- Despite local efforts to prevent and treat 
the disease, Cincinnati’s resident death rate from diarrhea compared with cities 
of comparable size is among the highest in the country. The white death rate 
is 50 per cent above the average, the Negro rate 12.5 per cent below the average 
of thirteen cities (1939 through 1941). 

Compared with similar data compiled from 1929 through 1931, there has 
been some improvement. During the earlier period Cincinnati had the highest 
white death rate, while it now has the fourth highest. The Negro death rate in 
1929 through 1931 was also highest ; now it is sixth highest. 

In Cincinnati we therefore have had an opportunity to study large num- 
bers of cases of severe, neglected diarrhea each year, and have tried many types 
and plans of therapy. In the past two years at the Cincinnati General Hospital 
we have employed continuous intravenous therapy with great success in the 
treatment of aU children acutely ill with diarrhea. The methods and techniques 
employed have evolved gradually over the two-year period as a result of clinical 
experience both at Cincinnati Children’s Hospital and Cincinnati General 
Hospital. No single new procedure of therapy has been devised ; what is new to 
a certain extent is the emphasis on con.sistent, planned, continuous, intravenoiis 
therapy, the duration and character of which is determined by the clinical course 
of the disease and the derangement of the fluid balance of the patient. 

I. Plan of Therapy . — On admission, the patient is taken at once to the treat- 
ment room. Blood is drawn for determination of the carbon-dioxide combining 
power and serum chloride. A stool culture is obtained at this time. A needle 
is inserted into the patient .s wrist or foot for continuous intravenous fluid 
administration. The fluid therapy is begun with normal saline. About 10 
c.c. per pound of body weight is given by* injection over a period of several 
minutes, and then the continuous intravenous drip is started either with saline 
or 5 per cent glucose in saline, the drip being regulated to provide at an even 
rate the estimated fluid required over the next twenty-four hours. The fluid 
require ment in the first twenty-four hours following admission is calculated from 

Unlverait?' o^’cincto^U Fonnaation anC the PeCiatric Department of the 
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simple empirical rules. If the patient is moderately dehydrated, he receives his 
usual saline requirements of 100 to 125 c.e. for infants,® plus an additional 5 
per cent of his bodj" weight as saline-containing fluid; physiological saline, 
glucose in saline, plasma, blood, or any combination of these fluids. If severely 
dehydrated, he receives the daily saline requirements plus 10 per cent of his body 
weight as saline-containing fluids. Within an -hour after admission, the blood 
carbon-dioxide combining power has been reported. If it is less than 30 volumes 
per cent, it is corrected to 40 to 45 volumes per cent by the injection of 3.75 
per cent sodium bicarbonate solution, following which the continuous drip is 
I’esumed; if the carbon-dioxide combining power is greater than 30 volumes 
per cent, no correction is usuallj^ made. 


Table I. Diarrhea and Enteritis in Thirteen Cities op the United States 


RESIDENT DEATH RATES (PER 100,000 POPULATION) OP INPANTS UNDER 2 YEARS 

op AGE'^ 

WHITE RACE 

1 NEGRO RACE 

CITY 1 DEATH RATE 

1 CITY 1 

DEATH KATE 

Cleveland 

G4 

Kansas City 

36 

SL Louis 

75 

Cleveland 

114 

Memphis 

79 

Memphis 

165 

Kansas City 

86 

Birmingham 

243 

Birmingham 

109 

Pittsburgh 

265 

Atlanta 

156 

Indianapolis 

290 

New Orleans 

159 

St. Louis 

304 

Indianapolis 

172 

Cincinnati 

378 

Pittsburgh 

189 

New Orleans 

406 

Cincinnati 

U7 

Columbus 

482 ■ 

Baltimore 

250 

Atlanta 

499 

Columbus 

272 

Washington 

748 

Washington 

300 

Baltimore 

840 

Average of thirteen cities 

164 

Average of thirteen cities 433 


•Average of 3 years (1939 through 1941). 


Thez’eafter, in each twenty-foui’-hour period the patient is given enough 
saline-containing fluid to satisfy his dailj' requirement (100-125 c.c.) and, if 
diarrhea continues, to replace electrol}i:e lost in the stools. The remainder of 
the daily fluid intake (based on a minimum daily requirement of 120 c.e. per 
kilogram or 214 ounces per pound) is given as 5 per cent glucose in water. 
Plasma is given on admission instead of normal saline solution if the patient is 
in shock or severely malnourished. Whole blood transfusions are frequentlji 
employed after lij^dration is accomplished, as the hemoglobin concentration often 
falls to values of 7 to 9 Gm, per cent following restoration of circulating blood 
volume. 

Each patient’s “intravenous progress’’ is followed on two sheets: one sheet 
is kept by the nurses to indicate the tjqpe and amount of fluid administered, and 
one is kept by the house staff to summarize the intake of calories, protein, saline- 
containing fluids, and total fluid volume for each twentj’-four-hour period. 

Often the diarrhea subsides completely within twentj’-four to thirty-six 
hours, and at this point small amounts of 5 per cent glucose in water or saline 
(14 lo 1 ounce) are given by mouth every tJiree hours. If the initial two feed- 
ings of clear fluid are retained, formula, either boiled, slammed milk or skimmed 
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milk plus 10 per cent corn syrup, is fed in small amounls (about 1 ounce) c\crj 
tliree hours. The intravenous infusion by that time is usually discontinued. 
Skimmed milk is then given evciy tliree hours for twenty-four hour.s, and, if 
there is no recurrence of the diarrhea, is increased gradually in amount until 
the patient is receiving his daily fluid requirement by mouth. Until this time 
hypodermoclyscs are given once or twice a day to supply as much extra fluid as 
is necessary to make up the total fluid requirement. Usually, after two to four 
days, the patient can be changed to an evaporated milk fonnula, and discharged 
unthin one to three days thereafter. 


Sulfadiazine or sulfathiazole is given routinely to all patients .shortly after 
admis.sion, and continued until at lea.st one negative stool culture is received 
from the laboratoiy. The drag is given subcutaneously eveiy twelve hours 
while oral feedings are withheld, and thereafter is given orally everj' four hours 
in doses of grains 1 to IV 2 per pound of body weight. Clinically, the course of 
the disease has not seemed to be affected by the administration of suKonamides. 
There were only twenty-six patients in the two years (1944 through 1945) with 


proved dysentery, and it is in these patients alone that sulfonamide therapy 
is of benefit. A previous series of cases of diarrhea reported in 1941 by Cooper 
and others’ failed to disclose a statistically demonstrable effect of sulfathiazole in 
the treatment of patients whose stools were negative for the dysenteiy organism. 

For cases of chronic diarrhea the therapy is modified so that in addition 
to satisfying the dailj' needs for fluid and saline, as in the acute cases, the 
caloric and protein requirements are also met. To do this, a venesection is 
usually necessarj', because of the hj-pertonic solutions used. Ten per cent 
glucose in water, 5 per cent casein hydrolysate solution in 10 per cent glucose, 
5 per cent glucose in normal saline, pla.sma with 50 per cent glucose added 
(to make the equivalent of 10 per cent glucose in plasma) are used to provide 
at least 40 calories per pound and 1 to 2 Gm. of protein or amino acids per 
pound. 

Polloufing is the case report of a patient admitted during the srunmer of 
1945 which maj^ serr-e to illustrate the tj-pe of therapy employed. 


CASE REPORT 


y. M., a 6'Week-old, -wlute, male infant was admitted Aug. 20, 1945, with a history of 
diarrhea for two days, and vomiting for one day. Se had been oir a formula of evaporated 
milk since birth, and had had a previous bout of gastroenteritis. Physical examination on ad- 
mission showed the infant to be very thin and malnourished, weighing 7 pounds, 1 ounce. 
Dehydration was marked, and the patient appeared aoidotic. 


^ Laloralory Studies. — Carbon-dioxide combining power, 24 volumes per cent; hemoglobin, 
12.0 -Gm. per cent; white blood cell count, 11,300; stool culture negative; urine negative. 

- Course . — A continuous intravenous infusion was started at 12 noon on Ang. 20, 1945, with 
40 C.C. of 3.75 per cent Eodium bicarbonate solution, followed bv 275 c.c. of normal saline and 
then 100 C.C. of 5 per cent glucose in saline and 120 c.c. of plasma, in addition to 500 c.c. of 5 
per- cent glucose m water. The diarrheal stools continued. On Aug. 22, 1945, the diarrhea 
ceased completely; the intravenous infusion was discontinued, for technical reasons and the 
patient given an additional subcutaneons infusion later in the dav. On Aug 23 1945 hvno- 

SeTSrhom? IfT ^r’ P/tient was started on 1 Junce of glucose’ water’ o;^lv 

every two hours. After the patient had retamed four of these feedings, skimmed milk was 
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started, in 1 ounce amounts. On Aug. 24, 1945, the skimmed milk tras increased to 2 ounces 
every three iiours; one hj’podermoclysis of 5 per cent glucose in saline nras given (200 c.c.); 
on that day the patient had three semisolid stools. On Aug. 25, 1945, the stools ■were normal 
and the skimmed milk was increased to 3 ounces every three hours j and on Aug. 20, 1945, the 
patient was placed on a standard evaporated milk formula, 4 ounces every four hours. 

Sulfadiazine every twelve hours was given subcutaneously until Aug. 23, 1945 (grains 
3V^) ; thereafter, it was given orally, grains 1 % every four hours. 

'Clinicallj^, the patient responded rapidl}’- to the intravenous fluids, ivith 
prompt disappearance of the letharg}’^ and irritability noted on admission; he 
took his feedings eagerly, as do most of the patients after a period of oral 
stan'ation. He was discharged on his eighth hospital day weighing 8 pounds 
14 ounces. 

II. Complications of Therapy. — Superficial areas of necrosis were noted 
several times in debilitated patients, at points where the arm or leg splints 
were inadequately padded; these healed with little or no scarring. One patient 
developed wrist drop from extreme flexion of the wrist; this cleared over a 
period of several months. There were three i-ecorded cases of localized abscesses, 
all of which healed following incision and drainage. Thrombophlebitis and 
cellulitis about the site of the needle was often seen, but healed after treatment 
with massive wet saline compresses and sulfonamides. The only sei’ious and 
permanent indictment of the therapy’- was the case of an infant who developed 
a cutaneous slough of the right wrist and gangrene of the left leg following 
continuous intravenous infusions containing calcium chloride; a supracondylar 
amputation was required for the left leg; the arm healed, but scaiTed with a 
moderate extension contracture. 

III. Besnlts. — In this series are included all of the patients vnth acute diar- 
rhea or dysentery admitted to the pediatric ward of the Cincinnati (ieneral Hos- 
pital during 1944 and 1945, a total of 292 cases. Only patients with a discharge 
diagnosis of diarrhea, enteritis or bacillary dysentery are included ; no patients 
with an additional diagnosis of any acute or chronic parenteral infection were 
studied. No cases were excluded except those vdiich developed in premature 
infants, v’ho are cared for in a separate nursery. The thei-apy was in all in- 
stances carried out by interns under the direction of a pediatric resident. The 
patients were all seen initially in the admitting room by the pediatric resident, 
at whose discretion they’ were admitted to the ward. Of all the patients with 
diaxi’liea in the outpatient department, only the most seriously ill were admitted, 
both because of shortage of beds and nursing help, and a reluctance to over- 
burden the interns with mild eases that could be treated on an outpatient basis. 
Criteria for admission usually were: (1) marked dehydration and fever; 
(2) clinical acidosis; (3) persistent vomiting; and (4) failure of simple out- 
patient treatment measures. In 1944, 34 of 160 patients with diarrhea at the 
Cincinnati General Hospital received no parenteral fluids; in 1945 only 4 of 
132 failed to receive parenteral fluids, an indication not of the increasing 
incidence of dehydiuted patients so much as of an increased awareness on the 
part of the resident staff that even, mildly dehydrated patients should have their 
fluid and electrolyte volume restored and that infants on insufficient oral feed- 
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ings to supply minimum needs of fluid require parenteral supplementation until 
adequate oral feedings arc resumed. We think that it may he said that %vc deal 
%vith as severe cases of diarrhea as can he found reported anywliore in the 
literature. 

Of the 292 patients -with diarrhea included in tin's study, 223 ivcrc white. 
69, Kegro. There was a total of 22 deaths, 21 of these occurred in the white 
infants, one in a Negro infant. In 1944, 12 of 160 patients died, a fatalitj rate 
of 7.5 per cent; in 1945, 10 of 132 patients died, a fatality rate of 7.6 per cent. 
The combined fatality rate for the two-year period was 7.5 per cent, a 9.4 per 
cent fatality rate for the white race, and 1.5 per cent for the Negro. 

Breaking this down into age groups gives a clear idea of the distribution 
of the disease in our series. 


T.mi.E II. Age Distt.ibctios or MouT.M.rrv ir.ojt DiAuninw 


AfJE 

(MONTHS) 

CASES 

BEtTHS* ' 

r.VT.tUTY BATE 
(%) 

0-3 

ST 

11 

12.6 

4-G 

66 

6 

9.1 

7-12 

GS 

3 

4.4 

13-18 

27 

1 

3.7 

19-36 

20 

0 

0.0 

37 up 

24 

1 

4.2 


•It may be seen from this table that In 221 Infants under one year of age twenty deaths 
occurred, a fatality rate of 0.1 per cent. 

« 


In an attempt to classify the severity of the disease in each patient, each 
ease was placed in one of four categories: (1) Mtld — diarrhea ceasing soon 
after admission, and requiring little or no therapy ; (2) Moderate — the variety 
of summer diarrhea that makes up the bulk of the admissions, ivith carbon- 
dioxide combining powers of 30 to 40 volumes per cent, fever, and moderate 
dehydration; (3) Severe — carbon-dioxide combining powers of 25 to 30 volumes 
per cent, fever, and marked dehydration; (4) Venj severe — carbon-dioxide 
combining power less than 25 volumes per cent; extreme dehydration; high fever; 
patients often in shock or in extremis on admission. 


Tabee m. Sevebitv axd AIop.t.\utt or Dt.vr.p.uEA Ci_\ssified Accop.dtxg to Age 


age 

(WOXTHS) 


JIHJ) 


XT5MBEE OF CASE.S 


siobep.ate 


SEVEEE 


0-3 

4-G 

3 

2 

37 

37 

26(1) 

17 

7-12 

5 

42 

16 

13-18 

2 

17 

7 

19-36 

3 

12 

4 

37 up 

4 

17 

2 


Total 


19 


162 


•Figures in parentheses indicate deaths. 


72(1) 


VEET SEVERE 
21(10) 
10(6) 
5(3) 
^( 1 ) 

1 

1 ( 1 ) 

45(21) 


In many instances, critically ill patients had high carbon-clio.xide eombinin- 
powers on admission, and we feel that the carbon-dioxide combining power cant 
not he considered a reliable guide to the severity of illness, but oL to the 
seventy of the concomitant acidosis. Nevertheless, ive have kept the carbom 
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dioxide combining power as a criterion of the seriousness of the disease, as it is 
one of tlie few objective measurements available. Carbon-dioxide combining 
powers under 40 volumes per cent were reported on the charts of 145 patients; 
21 additional carbon-dioxide combining powers were reported from 41 to 50 
volumes per cent; 126 patients had no blood carbon-dioxide combining power 
reported, the great bulk of these being in tlje first half of 1944, during which 
time our present plan of therapy was being crystallized. 

It is difficult to resist the temptation to exclude certain cases and arrive at a 
“coiTeeted mortality rate.” There were twentj^-two deaths in our series; of 
these, three occurred in patients who died within three hours of admission, be- 
fore adequate therapj’’ had been instituted. • Another three were patients who 
died of other causes after their diarrhea had subsided; one had multiple con- 
genital heart defects at autopsy and was marantic on admission, weighing 6 
pounds at the age of 4 months, another died of a spontaneous pneumothorax 
on the eighth hospital daj-, and the third died on the sixteenth hospital day, 
following an episode of immiting several days after all diarrhea had ceased. 
If one excludes these cases in which either the diarrhea was not the obvious 
cause of death or in wliich therapy could not be instituted before death, one 
arrives at a ‘‘corrected ease fatality rate” of 5.6 per cent (sixteen deaths in 
286 cases). 

ETIOLOGY 

1. Feedings . — The clinical impression that breast-fed babies do not con- 
tract diarrliea, or, if they do, contract a mild form of the disease that does not 
necessitate hospitalization or interruption of breast feedings, is amply supported 
by the fact that of the 221 infants in this series, only three were being breast- 
fed at the time of admission; one of these patients had such a mild dian’hea 
that he probably should not have been admitted, one had a chronic low-grade 
diarrhea, and onlj' one had an acute diarrhea that had to be treated with con- 
tinuous intravenous therapy. 

2. Specific Etiology . — In 1944, in 140 of the 160 cases, one or more stool 
cultures were reported ; 26, or 1S.5 per cent, of these were positive for dysentery 
bacilli. In 1945, in 100 of 132 cases, stool cultures ivere reported; S, or 12 per 
cent, of these contained dysentery bacilli. Two cultures revealed Salmonella 
paratyphi B. A number of tlie stool cultures were positive for Shigella dispar, 
the pathogenicity of which is open to question. = Disregarding the disputable 
virulence of these latter organisms, there were positive cultures for dysentery 
in 34 of 240 cases. Extrapolating, one can predict that 41 positive cultures 
would have been obtained had there been stool cultures in all 292 cases. There 
was one death from bacillary dysenterjL Both patients with paratj-phoid 
infection recovered; of the 249 patients witli nonspecific diarrhea, 21 died. In 
other words, excluding all actual and predicted cases of spepifie diarrhea, the 
ovei’-all 'death rate for all cases of acute nonspecific diarrhea is S.5 per cent. 
This is one per cent higher than the death rate for the entire series, and may 
indicate that with the advent of sulfonamide therapy dj'senteiy has become a 
less fatal disease in infancy than nonspecific diarrhea. Although at one time 
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parenteral infection was thought to be a coininon cause of severe diarrhea and 
vomitiwx in infancy, and is still so considered both in Great Britain and I‘ ranee, 
the diarrhea which occurred in infants at the Cincinnati General Hospital sultcr- 
ing primarily from parenteral infection was almost always so mild in nature as 
t6°a{fect little the prognosis of the basic disease and to rcfiuire little additional 
therapy. As was stated earlier, all cases in which diarrhea was apparently 
sceondarj* to parenteral infection were excluded from our scries. 

3. Epkicmiohgij.—One is continually impre.ssed by the part that poverty, 
ignorance, and substandard living conditions play in the ]iroduction of diarrhea 
in infancy. Inability to comprehend feeding instructions, lack of money to 
comply with them even when the undcr.standing is present, and inadequate 
housing, sanitary, and cooling facilities, arc all factora that impre.ss one after 
even a brief experience with the parents of thc.se children. With the high 
incidence of diarrhea in Cincinnati and the infrequence of diarrheas in the more 
northem metropolitan areas one might think that climate would be a decisive 
factor; yet Jlemphis, Birmingham, Atlanta, and New Orleans all had lower 
white mortality rates than Cincinnati, and, of these more southerly citic.s, all but 
Atlanta had lower Negro rates,- suggesting that latitude is only a minor factor 
in the epidemiologj’^ of this disease. The majorit}’ of eases of diaiThea in 
Cincinnati come from an area which is inhabited by the poorest of the population, 
yet in the midst of the greatest concentration of diarrhea in this .area there is 
an oasis, the govenunent housing projects ndth adequate sanitation, refrigera- 
tion, and screening, from which only five of the 292 cases were admitted, while 
numerous cases dot the map in' areas immediately adjacent to and surrounding 
these homes. 

COWPARISOX WITH OTHER SERIES 

It is instructive to compare our series of cases with those reported elsewhere, 
difficult as it is to evaluate the severity of cases of diarrhea from different com- 
munities and in different years. In 1922 Monrad= reported from Stockholm 
the results of therapy •\vith a “protracted water-diet”: patients were starved 
from three to tivelve days, and given water only by mouth and subcutaneous 
saline as needed. There were 50 deaths, in 291 patients; of these, 131 had mild 
diarrhea, of whom 6 died and 21 developed chronic diarrhea ; 160 of the patients 
were apparently sick enough to be compared with ours, and of these 44 died, and 
29 developed chronic diarrheas, a mortality rate of 27.5 per cent. Four years 
later (1926) Powers® reported from New Haven in one of the first papers on 
planned therapy in infants with severe diarrhea, or, as he called it, “intestinal 
intoxication.” He used subcutaneous and intraperitoneal fluids to combat 
dehydration, and gave liberal transfusions of whole blood. Food was ivithheld 
until toxic sjmxptoms had gi-eatly diminished; thereafter it was given in small 
slowly mereasing amounts. In 36 patients treated ivith planned therapy, onlv 
12 died (33 per cent); of 19 not given this treatment, 14 (70 per cent)’ died 
He omits from his series 9 patients who died within twelve hours of admission 
or were taken home against advice. In 1931 Karelitz and Schick^ published 
the first paper on continuous intravenous treatment of diarrhea, an outgrowth 


52 


THE JOUKKAL OF PEDLiTRICS 


of observations that patients with surgical shock respond well to intravenous 
glucose solutions and that severe diarrhea is in many respects similar to surgical 
shock. "Wlien the patients vdth diarrhea were given intravenous infusions they 
responded well but often relapsed when the infusion was discontinued, hence, 
the idea of continuous intravenous therapy until the danger of relapse had 
passed. In the first year he reported 30 cases of very severe diarrhea, with 
only 7 deaths, and the following j^ear 53 cases, unth only 6 deaths, a marked im- 
provement on the mortality rates that prevailed at that time. In 1934 Lyon and 
others® reported 821 cases of diarrhea treated at Cincinnati General Hospital 
from 1923 to 1932, with a mortality rate of 32.4 per cent. They also described 
the use of continuous intravenous therapy, as outlined by Karelitz, on 17 severely 
ill patients, of whom 8 died; some of these patients were also suffering from 
pneumonia. Cohen and others® recorded their e.vperience in 1933 with con- 
tinuous intravenous treatment, and also extensive chemical determinations on 
l)lood, urine, and stools diu’ing the period of-the diarrhea. Their series in- 
cluded 9 patients, of whom 2 died (2 had concomitant otitis media, and 2 had 
pneumonia) . 

More receutlj^, several series of cases have been reported from England. 
IMuch of the diarrhea was thought to be secondary to parenteral inlection and 
in most series the death rate was exceedingly high. Smellie’“ reported 500 cases 
in Binningham, England, vnth 240 (48 per cent) deaths. Of these, 321 had 
some type of parenteral infection. Campbell and Cunningham^^ reported 574 
cases of diari'hea from London during the period Januaiy, 1937 through 
August 1939. They divided their cases into “dehydrated" and “non-dehy- 
dra ted"; in the first group there were 152 deaths in 283 cases (53.7 per cent) ; 
in the second, 7 deaths in 291 eases (2.4 per cent). They noted a 30.5 per cent 
incidence of parenteral infection. Their therapy consisted of starvation for 
twenty-four to fortj'-eight hours, giving clear fluids orally or continuous sub- 
cutaneous Einger’s glucose-saline. From Britain again there is a report by 
Field and others'® in 1943, citing 100 eases with 23 deaths (23 per cent). For 
marked dehydration thej^ emplojmd continuous intravenous Hartmann’s solu- 
tion for twenty-four hours, and then instituted a “pyloric feeding schedule." 
It is interesting to note that the British authors who emploj^ continuous in- 
travenous therapy use mainly Hartmann’s solution. Ringer’s solution, or normal 
saline. 

The outstanding British paper as far as successful therapy is concerned 
is a report in 1944 by Alexander and Eiser from London.'® Thej^ descz’ibe 150 
cases of children under 15 montlis of age, with only 8 deaths. The series in- 
cludes SS.6 per cent of patients with emdence of parenteral infection, chiefly 
otitis media and mastoiditis. Their therapy consisted of sulfathiazole and clear 
fluids for twelve to twenty-four hours, followed by dilute feedings in the milder 
cases; the severer, dehydrated cases were given intravenous fluids, alternating 
with half -strength plasma (diluted with Hai'tmann’s solution) aiid Hartmann’s 
solution, until the patients were able to take oral fluids. Of these cases, only 
69 were dehydrated ; all the deaths were in this group. If we take of these cases 
onlj' the dehydrated ones as comparable to those in our series the mortality 
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rate becomes practically 12 per cent. Finally, there are 215 cases from ^hddlc- 
sex, England, reported by Ctairdncr" in 1944, with 109 deaths (51 per cent). 
Thirty-five per cent o£ these patients had parenteral infections. The death rate 
was the same in those wifliout or tho.se witli parentci-al iTifection. Conliniiou.s 
intravenous therapy -was employed in the more acutely ill juitients, but the 
author’s comment is that ”it could be relied on to correct dchydi’ation, but onU 
too often failed to save life.” 

Two recent reports from the United States pr&sent encouraging statisrics 
on the results of present-day therapy of infantile diarrhea, h rom Louisville 
in 1944 Gla.ser and Bruce’'" reported ISO ca.sc.s .seen from 1940 to 1942, with 32 
deaths (17.8 per cent) ; in 1942 there were 6 deaths in 58 eases, a death rate 
of only a little over 10 per cent. Their therapy includes continuous intravenous 
fluids for thirty-six hours in the more severely ill patient.s, followed by oi’al 
feedings of low caloric formula every thi’ce to four hours, allowing the infant 
to regulate his intake at will. This regime, without the intravenous fluids, is 
used on the milder cases also, after an initial twelve houi-s of starvation. All 
patients received sulfonamide. Govan and Darrow’*'’ during the summer of 
1945 were able to achieve the remar-kably low ‘‘corrected mortality rate” of 
6 per cent in 50 consecutive patients treated by a new plan in which various 
procedures used in one place or another dunng the past twenty years arc em- 
ployed, but potassium chloride is added to the solutions containing sodium 
chloride, sodium lactate and glucose. In all severely ill patients, blood or 
plasma infusions are also carried out. Before the institution of this method of 
therapy the ‘‘corrected mortality rate” of 53 consecutive patients had been 32 
per'cent. It will be of interest to sec whether the marked improvement which 
occurred with the introduction of the new method of therapy is maintained in 
following years. 

SUMMARY 

The morbidity and mortality of diarrhea still remain high in Cincinnati. 
Artificial feeding, poverty, poor sanitarj- facilities, and ignorance appear at 
least -in part responsible for the high incidence of the disease. Specific infection 
Avith dysentery and related bacilli accounts only for a small percentage of 
cases. Parenteral infection also plays an unimportant role in the causation of 
severe diarrhea. Compared with previous experience a low death rate has been 
achieved for the past two years at the Cincinnati General Hospital bj’’ the use 
‘ of consistent, planned, continuous, intravenous therapy. In 292 infants and 
children admitted to the hospital seriously ill with diarrhea the death I’ate was 
7.6 per cent. Two hundred and twenty-one of these patients were infants under 
one year of age. Here the death rate was 9.1 per cent. The ‘‘corrected case 
fatality rate” for the series was 5.6 per cent. 
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of observations that patients vritli surgical shock respond well to intravenous 
glucose solutions and that severe diarrhea is in manj'' respects similar to surgical 
shock. When the patients with diarrhea were given intravenous infusions they 
responded well hut often relapsed when the infusion was discontinued, hence, 
the idea of continuous intravenous therapy until the danger of relapse had 
passed. In the first year he reported 30 cases of veiy severe diarrhea, with 
only 7 deaths, and the following year 53 cases, with only 6 deaths, a marked im- 
provement on the mortality rates that prevailed at that time. In 1934 Lyon and 
others® reported 821 eases of diarrhea treated at Cincinnati General Hospital 
from 1923 to 1932, with a mortality rate of 32.4 per cent. They also described 
the use of continuous intravenous therapj^, as outlined by Karelitz, on 17 severely 
ill patients, of whom S died; some of these patients were also suffering from 
pneumonia. Cohen and others® recorded their experience in 1933 ivith con- 
tinuous intravenous treatment, and also extensive chemical determinations on 
blood, urine, and stools during the period of-the diarrhea. Their series in- 
cluded 9 patients, of whom 2 died (2 had concomitant otitis media, and 2 had 
pneumonia) . 

More recently, several series of cases have been reported from England. 
j\Iuch of the diarrhea was thought to be secondary to parenteral infection and 
in most series the death rate was exceedingly high. SmeUie’® reported 500 cases 
ill Binningham, England, with 240 (48 per cent) deaths. Of these, 321 had 
some type of parenteral infection. Campbell and Cunningham’^ reported 574 
cases of diarrhea from London during the period January, 1937 through 
August 1939. They divided their cases into "dehydrated" and "non-dely- 
draled"; in the first group there were 152 deaths in 283 cases (53.7 per cent) ; 
in the second, 7 deaths in 291 eases (2.4 per cent). They noted a 30.5 per cent 
incidence of parenteral infection. Their therapy consisted of starvation for 
twenty-four to fortj'-eight hours, giving clear fluids orally or continuous sub- 
cutaneous Ringer's glucose-saline. Prom Britain again there is a report by 
Field and others’^ in 1943, citing 100 cases with 23 deaths (23 per cent). For 
marked deh 3 'dration thej’ emploj'ed continuous intravenous Hartmann's solu- 
tion for twenty-four hours, and tlien instituted a “pjdoric feeding schedule.” 
It is interesting to note that the British authors who employ continuous in- 
travenous therap 3 ^ use mainls^ Hartmann’s solution, Ringer’s solution, or nomial 
saline. 

The outstanding British paper as far as successful therap 3 ’' is concerned 
is a report in 1944 b 3 ' Alexander and Biser from London.’® They describe 150 
cases of children under 15 montlis of age, with onl 3 >- 8 deaths. The series in- 
cludes S8.6 per cent of patients with eiddence of parenteral infection, chiefly 
otitis media and mastoiditis. Tlieir thcrap 3 ' consisted of sulfathiazole and clear 
fluids for twelve to twenty-four hours, followed b 3 " dilute feedings in the milder 
eases; the severer, deh 3 'drated eases were given intravenous fluids, alternating 
with half-strength plasma (diluted with Hai’tmann's solution) and Hartmann’s 
solution, until the patients were able to take oral fluids. Of these eases, only 
69 were dehydrated ; all the deaths were in this group. If we take of these cases 
onl 3 ' the deln'drated ones as comparable to those in our series the mortality 



PENICILLIN AS AN AID IN TUB TREATMENT OP PRIMAIH 
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Wii.UAM S. Davis, M.D., ^Iaky E. Hyman, M.D., and 
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Rochkstkr, N. Y. 

P RIOR to the advent of penicillin as a therapeutic agent, tiie reported inorlaL 
ity of staphylococcal infection of the plenral cavity ranged from 22 to 100 
per cent. Riley,' in 1944, reported fifteen patients treated with sulfonamidc.s, 
staphylococcal antitoxin, and a bactci-iophagc, with a mortality of 40 per cent. 
In a group of twenty-two infants under one year of age treated by various 
surgical methods, there were eiglit fatalities (3C per cent), and of seven children 
over one year of age, two died (28 per cent). Ilochbci'g and Kramer,* in 1939, 
reported thirty-three patients treated by .surgical methods uith a gro.ss mortality 
of 22 per cent. Ladd and Swan,'’ in 1943, pointed out the significance of age 
as a prognostic factor when they reported a mortality of 66 per cent in twelve 
infants under 4 months of age in conU’ast to a mortality of 5 per cent in twenty- 
one children of over 4 months. These patients were treated Avith surgical 
methods alone. In 1942, Clemens and Weems reported six cases of primary 
staphylococcal pneumonia. All of the patients had empyema and four of them 
had a pyopneumothorax. The mortality was 100 per cent and the authors felt 
that the overwhelming toxemia was the main factor in the cause of death. A 
short time ago Philips and Kramer® reported five cases of staphylococcal infec- 
tion of the lung and pleural cavity in infants less than 3 months of age. One 
patient, moribund on admission, died within eighteen houre, and autopsj' shoAved 
multiple lung abscesses Avithout CAndence of empyema. Of the four Avho suryiA'ed, 
two received both intrapleural and intramuscular penicillin and tAVo received 
only intrapleural penicillin. Thoracotomy and rib resection Avere required in tAA'o 
eases. The improvement in mortality Avas attilbuted largely to the addition of 
penicillin to other therapeutic methods. 

Between 1929 and 1944, eight children AAdth primary staphylococcal pneu- 
monia and empyema were admitted to Strong Memorial Hospital. Two of these 
- patients (25 per cent) died. Of the remaining six, tAvo Avere treated by a.spira- 
tion and trocar drainage only ; tAvo others Avere treated AAuth sulfonamide, aspira- 
tion, and staphylococcal antitoxin ; tAvo received only multiple aspirations. All 
recovered. The average period of hospitalization was 38.5 days, the longest 
admission being 79 days and the shortest, 6 days. Judging from the.se cases, 
one might assume that there is a marked A'ariation in the Aurulence of the in- 
fecting organism or a marked A’ariation in the individual immune re.sponse. Age 
did not seem to be an influencing factor. ° 

ScA'en children AA-ith staphylococcal pneumonia and empyema AA'ere recently 
admitted to Strong Slemorial Hospital. All Avere treated by both intrapleural 
and intramuscular injections of penicillin. In rcAncAAing the literature, it was 
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showed marked decrease in the sire and density of the cavity. The patient was discliargcd 
„ «» h..piM .1»,v. X-n.v> 1«. ..cl. iclc. d-"! P'»'» 

centuated markings at the left base. Xo fluid was present. 

Ca.se 2.— n. B. an ll-ycar-old boy, was admitted Jan. 10, 19 to, witli chc“t pain, ferer, 
and loss of"appctitc.’ Six days licfore ’.admission he Iiad a .sore tliroat, cho=t pain dOTcnlty 
in breathing, and a cough productive of mucoid .sputum whirb was not blood tinged. He was 
ri.ause.ated and vomited several times. His physician diagnosed pleurisy and prescribed sulfa- 
thiazole 1.0 Gm. cverj- four hours. Tour days before admission the patient noted a gen- 
eralized' crj-thematous rash and a sore tongue. The next day the siilfathiazolc was discontinued 
and sulfadiazine given. The rash faded rapidly but the chc“t pain, fcier, and anorexia became 


more marked. 

On admission, phy.sical examination showed a wcll-dcs-elopcd, 11 -year-old boy w-itii a 
temperature of 39.7° C., who was seierely ill. His respirations were labored and rapid with 
an ex-piratory grunt and splinting of tlie I’eft chest. There wa= a profuse, mucopurulent, nasal 
discharge. The left chest was resonant to percussion above the fourth rib anteriorly and the 
second rib posteriorly, with a few rides in these areas; below- this there was fl.atness to per- 
cussion with absent breath sounds. The right chest was normal. The abdomen was moder- 
ately tender in both upper quadrants. The spleen was not palpable. 

Laboratory studies on admission showed the following: red blood cells, 4,2.10,000; hemo- 
globin, 14.0 Gm.; white blood cell.s, 12,130; differential smear, polymorphonuclears 09 per cent, 
lymphocytes 14 per cent, myelocytes 12 per cent, cosinophilcs 5 per cent. The urine was 
normal. Blood sulfadiazine level was 3.3 mg. per 100 c.c. Cultures from the nose and -throat 
yielded Sir. virklans and a yeast; no pneumococci were recovered from the mouse inoculation. 
Blood culture was sterile. X-rays of the chest showed a left hj-drothorax with no definite area 
of pneumonic infiltration. 

Course . — Thoracentesis yielded 200 c.c. of turbid fluid. Gram stains of the sediment 
of this fluid showed gram-positive cocci, but the cultures were sterile. The boy was given 

1.0 Gm. sulfadiazine every four hours. On the third hospital day, intramuscular injection of 

5.000 units of penicillin every three hours was started. This dosage was doubled the ne.\-t 
day and eight days later it was increased to 15,000 units every- two hours when a favorable 
response was not apparent. Daily, for fourteen days, 100 to 350 c.c. of turbid straw-colored 
fluid were removed from the chest and 15,000 units of penicillin were injected. Cultures of 
the fluid from the fifth and sixth thoracentesis yielded hemolytic Staph, aureus, although the 
smears were negative. Repeated blood cultures during this period were sterile. He continued 
to run a septic course showing little improvement. Sulfadiazine was discontinued after one 
week of administration. On the fourteenth thoracentesis, pus was encountered in the seventh 
interspace in the posterior ax-illary line immediately after the usual turbid fluid had been ob- 
tained one interspace higher. This pus showed many gram-positive cocci on smear and 
hemolytic Staph, aureus on culture. Trocar drainage w-as instituted, the cavitv- was irrigated 
daily, .and 15,000 units of penicillin were instilled with the tube clamped off for several hours. 
Sulfathiazole was given in doses of 1.25 Gm. every- four hours; the highest blood level obtained 
was 8.7 mg. per 100 c.c. Following trocar drainage, the patient’s condition improved gradually 
and he remained afebrile. Local penicillin was discontinued on the twenty-third hospital dav 
and cultures of the empyema fluid were negative three -days later. On the forty-eighth day 
the tube was removed, following which the sinus closed rapidly. The patient showed slight 
daily temperature elevations when first allowed out of bed, but was well when discharged on 
the fifty-seventh hospital day-. X-rays taken one week later showed the lung fields to be e=- 
sentially normal with residual adhesive plenritis at the left base. 


Case 3.— E. K., a 20-month-old white girl, was admitted Jan. 11, 1945, with a chief 
complaint of abdommal pam. One week before admission she developed an upper respiratorv 
infection characterized by- coryza and a nonproductive cough, followed bv anorexia. The night 
before admission she vomited twice and complained of severe, generalized, abdominal pL 
On the morning of admission the temperature was 104° F. A physician was c-ilind wTin ^ 
tenderness in the right lower quadrant of the abdomen and advised hospitalization 
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noted that reports on this method of treatment of primary staphylococcal pneu- 
monia with empyema in children were relatively scarce. Consequently, it was 
felt that even though the present series is quite small, a description of the plan 
of treatment and the results obtained is warranted. 

CASE REPORTS 

Case 1. — E. B., an IS-day-old infant, was admitted Ma}' 17, 1944, with a chief com- 
plaint of fever. Several days after birth she had had mild diarrhea and two episodes of 
cyanosis. A piesumptive diagnosis of congenital heart disease had been made. She had been 
discharged from the nursery on the eighth day of life in good condition. After that there 
had been only one episode of cyanosis. Two days before admission the formula was changed 
and ono drop of a 1:1,000 solution of atropine was added to alternate feedings because of 
h 3 -pertonicity and frequent vomiting. The day preceding admission she was irritable, vom- 
ited, and choked on her G A.jr. feeding. In the afternoon she developed a temperature of 
103.5° F. She had received one drop of atropine in her 10 a.m. feeding. 

Phj-sical examination on admission revealed a well-developed, well-nourished infant, 
acutelj’ ill with a temperature of 3S.5° C. The lungs were clear. The heart was not enlarged 
but there was a sj-stolic blow over the precordium. The tip of the spleen was palpable and the 
liver was felt one fingerbreadth below the costal margin. 

Laboratory studies on admission showed the following: red blood cells, 3,400,000; hemo- 
globin, 14.0 Gm. ; white blood cells, 13,000, with polj-morphonuclears 70 per cent, lymphocytes, 
26 per cent, and monocytes, 4 per cent. The urine contained a trace of albumin. Hemolytic 
Staphylococcus aureus, Escherichia colt, and Streptococcus viridans were isolated from the 
nose and throat. No pneumococci were recovered from the mouse inoculation. In the blood 
culture, hemolytic Staphylococcus alius grew in the broth but not in the plates. Eoentgeno- 
grams showed no evidence of pneumonia. 

Course. — The child received sulfadizine, 0.25 Gm. stat. and 0.125 Gm. every six hours; 
the fever persisted. On tlie second hospital day she was cyanotic, and there were raies'over 
the left chest but no dullness to percussion. The following daj’ a flat percussion note with 
suppression of breath sounds and fine rales was present over the entire left chest. Her con- 
dition became worse and she was placed in an oxygen tent. Thoracentesis yielded 0.5 c.c. of 
serosanguineous fluid, from whicli hemolj-tic Staph, aureus was isolated. The child ’s condition 
improved slowlj' but she remained febrile. Three transfusions of whole blood were given. 
The sulfadiazine was discontinued after ten daj’s. On the fifteenth hospital day, thoracentesis 
yielded 4 c.c. of bloodj- fluid, culture of which was sterile. The white blood count remained 
elevated; suppressed breath sounds, tubular breathing, and fine rales persisted over the left 
chest. On the following daj’ the intramuscular injection of 2,000 units of penicillin everj- two 
hours was started and continued for ten daj-s. The temperature dropped to normal and re- 
mained so until the child was discharged on June 16, thirtj- days after admission. 

On June 30, 1944, the infant was readmitted with a complaint of graduallj- increasing 
cough for six daj's mthout fever. Phj-sical examination revealed dullness to percussion, fine 
rfilcs, and suppressed breath sounds over the left chest. The cardiac murmur had disappeared. 

Laboratory studies on admission showed the following: red blood cells, 3,650,000; hemo- 
globin, 10 Gm.; white blood cells, 21,600 with poh-morphonuclears 56 per cent, and Ij-mpho- 
cj-tes 44 per cent. Hemolj-tie Staph, aureus and Str. viridans were grown from the nose cul- 
ture; no pneumococci were recovered from the mouse inoculation. X-ray showed a localized 
collection of fluid in the left lower chest. 

The child lemaincd afebrile throughout. On the da.v, of admission, 30 c.c. of thick green 
pus were aspirated from the left chest and 10,000 units of penicillin were injected into the 
empj-ema space. Hemol.rtic Staph, aureus was cultured from the pus. The next daj-, 3 c.c. of 
pus were aspirated, and 5,000 units of penicillin were injected. On the next five successive 
daj-.s, no fluid was obtained on thoracentesis. During the first twentj'-four hospital days, 2,000 
units of penicillin were injected intramuscularly every three hours, and two transfusions of 
whole blood were given. X-raj-s of the chest seven d.aj-s and twent}--four days after admission 
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showed n,:.Tkea dccrcaso in tl.o si^c and density o£ the cavity. The patient ^vas 

on tho tv^cnty-eightli hospital day. X-rays two weeks later showed, tlnckened pleura and ac- 

centnated markings at the left base. No fluid was prc.«ent. 


2. H. B. an ll-year-old boy, was admitted dan. 10, S01.>, with chest pain, fever, 

and loss of'appetitc.’ Six days Iwforc 'admission he had a sore throat, chest pain, difficulty 
in breathing, and a cough productive of mucoid .-putum which was not bloml tinged. He was 
nauseated and vomited several times. His physician diagnosed pleurisy and prescribed sulfa- 
tluazole 1.0 Gm. every four hours. Four days before iidmisMon the patient noted a gca- 
cralized'crytliematou.s rash and a sore tongue. The next day the snUathiaiole was discontinued 
and sulfadiazine given. The rash faded rapidly but the chest pain, fever, and anorexia became 


more marked. 

On admission, physical examination showed a well-developed, ll-year-old boy with a 
temperature of 39.7° Q., who was severely ill. His re.^pirations were labored and rapid witli 
an expiratory grunt and splinting of tbe left chest. There was a profu.se, mucopurulent, nasal 
discharge. The left chest was resonant to percussion above the fourth rib anteriorly and the 
second rib posteriorly, with a few rales in these areas; below tins there was flatness to per- 
cussion with absent breath sounds. The right ciicst was normal. The abdomen was moder- 
ately tender in both upper quadrants. The spleen was not palpable. 

Laboratory studies on admission showed the following; red blood cells, djSoOjOOO; hemo- 
globin, 14.0 Gm.; white blood cells, 12,150; differential smear, polymorphonuclcars 09 per cent, 
lymphocj-tes 14 per cent, myelocytes 12 per cent, cosinophilcs 5 per cent. The urine wa.s 
normal. Blood sulfadiazine level was 3,3 mg. per 100 c.c. Cultures from the nose nnd throat 
yielded Sir. riridons and a yeast; no pneumococci were recovered from the mouse inoculation. 
Blood culture was sterile. X-rays of the chest showed a left hydrothorax with no definite area 
of pneumonic infiltration. 

Course . — Thoracentesis yielded 200 c.c. of turbid fluid. Gram stains of the sediment 
of this fluid showed gram-positive cocci, but tbe cultures were sterile. The boy was given 

1.0 Gm. sulfadiazine every four hours. On tbe third hospital day, intiamuscular injection of 

5.000 units of penicillin every three hours was started. This dosage was doubled tbe next 
day and eight days later it was increased to 15,000 units every two hours when a favorable 
response was not apparent. Daily, for fourteen days, 100 to 350 c.c. of turbid straw-colored 
fluid were removed from the chest and 15,000 units of penicillin were injected. Cultures of 
the fluid from the fifth and sixth thoracentesis yielded hemolytic Staph, aureus, although the 
smears were negative. Eepeated blood cultures during this period were sterile. He continued 
to run a septic course showing little improvement. Sulfadiazine was discontinued after one 
week of administration. On the fourteenth thoracentesis, pus was encountered in the seventh 
interspace in the posterior axillary line immediately after the usual turbid fluid had been ob- 
tained one interspace higher. This pus showed many gram-positive cocci on smear and 
hemolytic Staph, aureus on culture. Trocar drainage was instituted, the cavity was irrigated 
daily, .and 15,000 units of penicillin were instilled with the tube clamped off for several hours. 
Sulfathiazole was given in doses of 1.25 Gm. every four hours; the highest blood level obtained 
was 8.7 mg. per 100 c.c. Following trocar drainage, tlie patient ‘s condition improved gradually 
and he remained afebrile. Local penicillin, was discontinued on the twenty-third hospital day 
and cultures of the empyema fluid were negative three days later. On the forty-eighth day 
the tube was removed, following which the sinus closed rapidly. The patient showed slight 
daily temperature elevations when first allowed out of bed, but was well when discharged on 
tho fifty-seventh hospital day. X-rays taken one week later showed the lung fields to be es- 
sentially normal with residual adhesive pleuritis at tbe left base. 


Case 3.— B. K., a 20-month-old white girl, was admitted Jan. 11, 1945, with a chief 
complaint of abdominal pain. One week before admission she developed an upper respiratorv 
infection characterized by coryza and a nonproductive cough, followed bv anorexia. The night 
On fh she vomUed twice and complained of severe, generalized, abdominal pL 

On the morning of admission the temperature was 104° P. A phv'ieian was eanafl rvUa e i 
tcudemess in the right lower quadrant of the abdomen an, adS h'^SLS. 
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Physical examination on admission showed a severely ill infant with a temperature of 
39.6° C. Her respirations were rapid with an occasional expiratory grunt. There was minimal 
inspiratory lag on the left side of the chest with dullness to percussion, decreased breath 
sounds, and fine rales over the left base. The abdomen was not distended but there was 
slight resistance and tenderness to deep palpation in the right upper quadrant. The spleen 
was not palpable. 

Laboratory studies on admission shmved the following: red blood cells, 3,960,000; hemo- 
globin, 10.3 Gm.; white blood cells, 17,600; poljTnorphonuolears, 83 per cent and Ij-mphocytes, 
17 per cent. Blood culture showed Staph, alhtis in the broth but no gro^vth in the plates. 
Nose and throat culture yielded no pathogens. Hemolytic Staph, aureus was recovered from 
the mouse inoculation, but no pneumococci were found. A roentgenogram of the chest showed 
bronchopneumonia at the left base. 

Course. — The patient was treated with parenteral fluids and sulfadiazine, 0.250 Gm. 
every four hours. The following morning the area of dullness at the left base had increased 
slightly and the temperature remained elevated. On the second hospital day, examination of 
the chest showed the presence of fluid and this was confirmed by x-ray. Thoracentesis yielded 
1 c.c. of fluid which on smear showed occasional gram-positive cocci and on culture grew 
hemolytic Staph, aureus which was coagulase-positive. A transfusion of whole blood was 
given. On the third hospital day she appeared extremely ill and had labored respirations, and 
the spleen became palpable. The dosage of sulfadiazine was increased although the level in 
the blood was 10.8 mg. per 100 c.c. She received fluids by vein and was placed in an oxj’gen 
tent. Five days after admission the level of fluid in the chest was higher and two thora- 
centeses were performed with the removal of 60 c.c. of thick, reddish-brown pus. 20,000 
units of penicillin were instilled into the pleural space following each thoracentesis and intra- 
muscular penicillin was begun, 10,000 units for two doses and then 5,000 units every three 
hours. She was also given plasma and parenteral fluids. Daily thoracenteses' were performed 
with the removal of 15 to 95 c.c. of pus and instillation of 20,000 units of penicillin. Her con- 
dition improved gradually and x-rays showed progressive localization of the fluid. Sixteen 
days after admission trocar drainage was instituted and constant suction applied. The 
empyema cavity was irrigated frequently with normal saline and Dakin’s solution. Three 
weeks after admission, penicillin and sulfadiazine were discontinued in spite of positive 
cultures from the pleural fluid as the empyema cavity was well walled off and there was no 
evidence of an active pneumonic process. Pantopaque injections of the cavity on the thirty- 
sixth and forty-eighth hospital days showed progressive diminution in its size. Two weeks 
after chemotherapy was discontinued, cultures of the empyema drainage were sterile. Ten 
days later, the catheter was removed and the sinus tract closed gradually. Fifty days after ad- 
mission the sinus tract was entirely healed, and x-rays showed re-expansion of the lungs rvith 
clear parenchj-ma and slight pleural tliickening over the left base. 

Case 4. — G. B., a 6-mon.th-old boy, was admitted Feb. 24, 1945, with a chief complaint 
of fever and grunting respirations. Two weeks before admission he developed an upper 
respiratory infection and later had a mild cough. The daj- before entry he vomited once, be- 
came irritable, and had fever and grunting respirations. 

Physical examination showed a well-developed, well-nourished but pale and acutely 
ill infant with a temperature of 39.3° C. There was a mucopurulent nasal discharge and the 
pharynx showed moderate injection. There was slight dullness to percussion at the left base, 
but no rides or changes in the breath sounds were heard. 

Laboratory studies on admission showed the following: red blood cells, 4,500,000; hemo- 
globin, 14.5 Gm.; white blood cells, 17,000; polymorphonuclears, 91 per cent, lymphocytes, 
S per cent, and monocytes, 1 per cent. Nose and throat cultures yielded Staph, albus and 
Neisseria catarrhaJis. Blood culture was sterile. X-rays showed a hazy mottled density at the 
left base and elevation of the left diaphragm. 

Course. — The patient was given sulfadiazine, 0.315 Gm. every four hours. He continued 
to have a spiking fever. Sulfadiazine blood levels were between 13.2 and 15.1 mg. per 100 c.c. 
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On the third dav after admipsion there was definite sidintinp: of tlic loft chest with tlal.iMS to 
percu«ion and absent breath sounds. The administration of oxyKcn nnd inf raimiscular injec- 
tion of penicillin, 10,000 units stnt. and 5,000 units every three hours were started. A nose 
and throat culture showed hemolytic Slai,h. aureus. Thoracentesis yielded 10 c.c. of sanjjuine- 
ous purulent fluid which showed gram-positive cocci on smear. Thoracenteses were pcrfonnci 
daily and 15,000 units of penicillin were injected into the pleural space. IIis condition im- 
proved, the respirations became easier, and the temperature reliirncd to normal. Srnear.s and 
cultures of the pleural fluid continued to show hemolytic SfapU. aureus. On the thirteent i 
hospital day, trocar drainage was institute and followed by continuous suction, liffeeii days 
after admission sulfadiazine was stopped, and two days later the intramuscular injection of 
penicillin was discontinued. Cultures of the pleural fluid continued to show hemolytic Btaph. 
niireii.s. On the forty-fourth hospital day the local penicillin, which had been discontinued 
following insertion of the cathtjter into the chest, was again given for one week. One week 
later drainage from the cavity was minimal and on pantopariuo vi.sualizatioii the cavity was 
seen to lie posteriorly in the mid-lung zone with normal surrounding parenchyma. On the 
fifty-fourth day the child’s temperature rose and considerable purulent material was a.spirated 
from the chest which yielded hemolytic Staph, aureus on culture. Also at thi.s time bilateral 
myringotomy was performed because of tense, injected drums. Local penicillin and oral sulfa- 
diazine were reinstituted and continued for one week. Ttvo days after these were discontinued 
the catheter slipped out and was not replaced. The sinus closed rapidly and there wns no 
drainage five days later. At this time the area occupied by the empyema cavity was clear 
except for increased lung markings and thickened pleura. He wns discharged on the sixty- 
seventh hospital day, and two weeks later x-ray revealed only slight pleural thickening. 


Case 5. — S. "W., a 2Vj-ycar-oid prl, was admitted Feb. 27, Ifltu, referred with a diagnosis 
of ‘‘pneumonia or appendicitis.” One week before admission she developed croup which 
responded well to sulfadiazine. The day before admission she again had fever, became rest- 
less, and had grunting respirations. Sulfadiazine was given, and she received a total of 1.75 
Gm. without improvement. On the morning of admission she developed moderately severe 
abdominal pain without nansea, vomiting, or diarrhea. 

Physical examination on admission revealed a well-nourished, acutely ill child with a 
temperature of Sg.S' C. Her skin was hot and dry. She had a profuse pnmlent nasal dis- 
charge and exudate on the tonsils. 


Her respirations were irregular and grunting. The percussion note over the right base 
posteriorly was flat and there was suppression of breath sounds with many fine rales heard 
over this area. There was voluntary spasm and tenderness to p.ilpation in the right upper 
quadrant of the abdomen. 

Laboratory studies on admission showed the following: red blood cells, 5,360,000; 
hemoglobm; 14.5 Gm.; vfhite blood cells, 18,650, with polymorphonuclears, 84 per cent, lympho- 
cytes, 14 per cent, and monocytes, 1 per cent. Hemolytic Staph, aureus and pneumococci tjqies 
IV and VI were cultured from the throat. The blood culture was sterile. The blood sulfa- 
diazine level on admission was 10.1 mg. per 100 c.c. X-ray of the chest showed a pneumonic 
consolidation at the right base. 

Course.— She received sulfadiazine, 1.95 Gm. per day, and parenteral fluids. The next 
day she was cyanotic during coughing spells. Her temperature remained elevated. There 
was an increase in the amount of consolidation in the right lower lobe and a small pleural 
effusion was present. PemcilUn, 7,500 units, was then administered everv- three hours 
Thoracentesis on the right yielded 40 c.c. of thick pus from which hemolytk Staph, aureus 

t\Z Th 1 ’ ““f" of penicillin were instiUed into the pleural cavity. PoUowing 

this the empj-eraa cleared rapidly. Two days after admission, 15 c.c. of pus were obtained 

aureiirpfffc-U-*"^ the following day, 3 e.e.; both times, cultures yielded hemolytic Staph. 

r.'; jt- 
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Case G. — E. A., a 2-moiitli-old, white male, was admitted on April 15, 1945, with a chief 
complaint of a cough and cold. He was apparently well until the day before admission, when 
he developed a mild cough. On the day of admission he developed rapid respirations and re- 
fused his food. A twin brother was said to be in good health. 

Physical examination on admission showed a well-developed baby with a temperature of 
30.5° C. and with rapid, shallow, gasping respirations. His skin was icteric and cold. The 
extremities were cyanotic and the fontanelle was slightly depressed. The chest showed a lag 
on the right side with suprasternal retractions. There was flatness to percussion over the 
right base and in the axilla. Fine, moist, crackling rales were heard over both lung fields, 
but were more marked on the right. The liver was felt one fingerbreadth below the costal 
margin and the spleen, two fingerbreaths. 

Laboratory studies on admission showed the following: red blood cells, 2,400,000; hemo- 
globin, 8.5 Gm. ; wliite blood cells, 22,300, with poljTnorphonuclears, 44 per cent, lymphocytes, 
44 per cent, monocytes, 3 per cent, and juvenile forms, 9 per cent. Blood culture was sterile. 
A nose and throat culture revealed a predominance of hemolj’tic Staph, aureus; no pneumo- 
cocci were recovered from the mouse inoculation. X-ray revealed compensatory emphysema of 
the left lung, poor aeration of the right lung with prominent root markings, and many small 
parenchj-mal infiltrations. No fluid was visualized. 

Course . — The patient received 15,000 units of penicillin intramuscularly, immediately 
followed by 5,000 units every three hours, 0.25 6m. of sodium sulfadiazine intravenously, and 
0.25 Gm. every six hours thereafter by mouth. He received parenteral fluids including hyper- 
tonic glucose and whole blood, and was placed in an oxygen tent. Three hours after admission 
he became apneic but rallied after receiving caffeine sodium benzoate and artificial respiration. 
During the next twenty-four hours his color improved slightly but his temperature rose to a 
ma.ximum of 40.2° C. and was only slightly lowered by aspirin and tepid sponges. He then 
developed abdominal distention and accentuated respiratory difficulty. His course continued 
steadily downhill and despite restorative measures he expired thirty-si.x hours after admission. 

At autopsy the left pleural cavity contained a trace of clear, straw-colored fluid, and the 
parietal surfaces were clear. The right pleural cavity contained approximtely 10 c.c. of thick, 
dark, purulent fluid. The left lung was of normal size; the upper lobe was. emphj’sematous, 
while the lower lobe contained a large, firm, consolidated area which on section had a reddish 
gray color and showed a few small abscesses filled with creamy pus. The surface of the right 
lung showed many small, blisterlike areas filled with creamy, yellow pus, and the bronchi were 
reddened and filled with exudate. The lung sank quickly in water and was extensively con- 
solidated in all areas. Microscopically, the heavily consolidated areas showed white cells and 
fibrin in the alveoli and bronchi with severe necrotization, abscess formation, and some hem- 
orrhage. Over these areas there was a thick fibrinopurulent pleural exudate with many bac- 
teria. Smears of the pus and empyema fluid showed manv- gram-positive cocci in clusters, and 
cultures were positive for hemolytic Staph, aureus. The diagnosis of empyema was not made 
during life. 

Case 7. — S. K., a 31-month-old boy, was admitted July 19, 1945, with a chief complaint 
of heavy breathing. Ten days before admission he developed a cough and cold without fever. 
On the day preceding admission his respirations became labored and grunting, his temperature 
rose to 103° F., and he took fluids poorly-. On the morning of admission he was taken to an- 
other hospital where an x-ray of the chest was taken and interpreted as negative. His white 
count was 10,000. An unsuccessful lumbar puncture was attempted because of a slightly 
stiff neck. Ho was sent home and given sulfadiazine, receiring a total of 1.0 Gm. before 
admission. Late in the evening he suddenly became cyanotic after administration of his 
medication and was brought immediately to the hospital. 

Examination on admission showed an acutely ill 31-month-old child with a temperature 
of 39.2° C, His respirations were rapid and shallow with an expiratory grunt. There was 
minimal subcostal retraction without lag or splinting of the chest. The lungs were resonant 
to percussion with slightly decreased breath sounds over the right lower lobe and loud, harsh 
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breath sounds over the lelt loner lung ficlO, without riiles. The abdomen was slightly dis- , 
tended but othcr\visc normal. 

Labomtorv studies on admission showed the following: red blood colls, 4,500,000; hemo- 
globin, 12.1 Gra'.; white blood cells, 19,200, with polymorphonur.loars, G.5 per cent, lymphocytes, 
31 per cent monocvtcs, 2 per cent cosinophilcs, 1 per cent, and ba.-^ophiles, 1 per cent. T lo 
sulfadiazine' level o'f the blood was C.O mg. per 100 c.c. Nose and throat cultures slmwcd 
hemolvtio SinpJi. ntircus; no pneumococci were recovered from the mou.'c inoculation. X-rav 
revealed conglomerate shadows in the left lower lung which were interpreted a.s early 
bronchopneumonia. 

Course. — ^The patient received parenteral fluids and sulfadiazine, 1.25 Gm. per day. On 
the morning after admission, because of the continued high fever, the progression of signs in 
the lung, and the finding of hemolytic Stnvh. aureus in the nose and throat cultures, penicillin 
was started and the patient was placed in an oxygen tent. Two days after admission the 
respiratory embarrassment was more marked and there was definite evidence of fluid in the 
left chest. X-ray showed fluid to the level of tho fifth rib posteriorly and increased density- 
in the lung fields, due partly to overlying fluid and partly to definite parenchymal infiltration. 
Two thoracenteses were performed on the second hospital day with the removal of thick, puru- 
lent fluid and instillation of 15,000 units of penicillin into tlic cavity. Progressively smaller 
amounts of empyema fluid were removed each day. Penicillin was instilled into the pleural 
cavity following each thoracentesis. Ha also received 10,000 units of penicillin every three 
hours intramuscularly. Supportive measures consisted of several transfusions of whole blood 
and parenteral Vitamin B complex. On the nineteenth hospital day, cultures of the thoracente- 
sis fluid showed no growth although occasional cocci were seen on three subsequent smears. 
On the sixteenth hospital day intramnscular penicillin was discontinued but was started again 
thirty-sis hours later because of the presence of a shadow in the left upper lung suggesting 
pneumonic infiltration, and was continued for sixteen days. On the seventeenth hospital day 
no fluid was obtained upon thoracentesis and further taps were not done. The patient was 
discharged thirty-seven days after admission, afebrile and in excellent condition. The X-ray at 
this time showed slight, residual, pleural thickening at the left base. 


COMMENT 


It is evident that the plan of therapy varied considerably' between the times 
the first and last cases were treated. Case 1 received relatively small doses of 
penicillin for rather short periods. Only on the second admission was it given 
intrapleurally. Case 7 was given larger doses for a longer period. It is now 
thought that 15,000 to 25,000 units should he given intramuscularly every 
three hours, even to infants, and that larger doses are probably unneces- 
sary. A thoracentesis should be done each day, as much fluid should be removed 
as possible, and from 30,000 to 50,000 units of penicillin should be instilled. For 
older children as much as 50,000 to 75,000 units should be given intrapleurally 
each day. As Cooke and Goldring” have shown, high levels can be maintained 
in the pleural fluid by giving penicillin once daily into the pleural space and 
. every 3 hours intramuscularly. 


Cultimes of the pleural fluid rapidly become “sterile” although smears con- 
tmue to show ^am-positive cocci for a varying length of time. One should not 
be ed into a false sense of security by such “sterile” cultures, but rather should 
make daily smears and continue the administration of both intrapleural and 
intramuscular penicillin for at least one to two weeks after organisms can no 

onger be found by smear. It may be discontinued then unless there is further 
indication for continued administration. 
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Sulfonamide therapy should be instituted as soon as possible and blood 
levels of 12 to 15 mg. per cubic centimeter should be maintained. Several ob- 
.servei-s*®'-" have pointed out a synergistic action when sulfonamides and penicil- 
lin are given together, although others^* do not agree with this. 

Frequent small blood transfusions duiang the acute stages are beneficial as 
most infants have a moderately severe anemia Avith the infection. They are also 
of value in that they furnish fresh complement. It has been shown that infants 
normally have loiv titers of complement and also that the titer drops during acute 
infections. 

Additional supportive theraiiy includes the maintenance of an adequate in- 
take of food, fluids, and vitamins, especially members of the B complex. Oxy- 
gen should be administered when neeessaiy. 

In some instances various surgical procedures must be performed. Cases 
in which this becomes necessary arc those in which loculation has occurred and 
isolated pockets of pus have formed. All of these are not accessible to the 
needle or to chemotherapy, and surgical drainage maj” have to be employed. 
This localization was exemplified in Case 2 where an isolated pocket was en- 
countered on the fourteenth thoracentesis. When the fluid continues to accumu- 
late, and cultures or smears remain positive, trocar drainage with constant or 
inteimittent suction, and irrigation with Dakin’s or some otlief suitable solution 
may be required. 

All cases should be followed closely by x-ray and fluoroscopy and by re- 
peated physical examination. One should watch for other foci of staphjdo- 
coecal infection. 

CONCLUSION 

1. Seven cases of primary staplylococcal pneumonia with empyema are 
presented. Tlie mortality rate was 14 per cent; tlie infant who expu’ed, died 
thirty-six hours after admission. 

2. Treatment consisted of the administration of relatrcety large doses of 
penicillin intramuscularly and directly into the pleural space, and of moder- 
ately large amounts of sulfonamide by mouth. Supportive treatment included 
blood transfusions and maintenance of a good state of nutrition. 

3. Patients should be followed closely by x-ray and fluoroscopy and bj'^ re- 
peated physical examination. Surgical drainage should be instituted Ai’hen 
indicated. 


REFERENCES 

1. Eiley, C. H.: J. Pediat. 24; 577, 1944. 

2. Hochberg, L. A., and Kramer, B.: Am. J. Dis. Child. 57; 1310, 1939. 

3. Ladd, W. E., and Swan, H.; J. Pediat. 23; 297, 1943. 

4. Clemens, H. H., and Weems, H. S.: J. Pediat. 20: 281, 1942. 

5. Philips, B., and Kramer, B.; J. Pedi.\t. 26; 481, 1945. 

G. Dawson, il. H., and Hobby, G. L.; J. A M. A. 124; 611, 1944. 

7. Hochberg, L. A., and Steiner, M.: Arch. Pediat. 57; 641, 1940. 

S. Hcalv, H. J., Jr., and Katz, H. L.; J. A. It. A. 128; 568, 1945. 

9. Poppe, ,T. K.: .T. A. AT. A. 129; 435, 1945. 

10. Anderson, D. 6., and Keefer, C. S.: At. Clin. North America 28; 1029, 1944. 

11. Hirshfeld, .T. AV., Buggs, C. W., Abbott, W. E., and Pilling, AI. A.; J. A At. A. 128; 

577, 1945. 

12. Keefer, C. S., Hcrwick, R. P, A’^anWinklo, W., and Putnam. L. E.; J. At. A 128; 

1161, 1945. 



DAVIS irr AL. : rKNIClU.lX KOU I’UIMAUY STADIIYLOCOCCUS I'NIU'MONIA 63 


13. Harford. C. G., M.artin, S. 1’., llaccman. P. O., and Wood, W. B., .Ir.; .1. A. M. A. 127: 

233, 1943; .T, A. A. 127: 323, 194.3. 

14. Spink, W. W., Hall, W. H., and Ferris, V.: .1. A. M. A. 128: 333. 1943. 

13. Kanof, A., Kramer, B., and Came.", M.: ,T. Pf:»I.\T. 14: 712, 1939. 

16. Bennett, T. I., and Parkes, T; Lancet 1: 305, 1944. 

17. Cooke, .T., and Goldring. D.: J. A. At. A. 127: 80, 1943. 

15. Hngar, J.: Mature 152: 243, 1913. 

19. T’ung Tsun: Proc. Soc. Exper. Biol. & Med. 56: S, 1941. 

20. Bigger, .T. W.; Lancet 2: 142. 1944. 

21. Hobby, G. L., and Daw.'on, AI. 11.: Proc. Soc. lixper. Biol. & Med. 56: 1S4, 1944. 



THE A-B BLOOD GROUPS AND Rh-Hr BLOOD TYPES 
IN CONGENITAL ATHETOSIS 


H^urry Bakavin, jM.D., and A. S. Wiener, M.D. 

New York, N. Y. 

O NE of the SJ^^dl■oInes attributed to defects of the basal ganglia is congenital 
athetosis. The etiology of this condition is generally obscure, but recent 
studies in a group of athetotic patients ivith kernicterus have clarified the 
mechanism. 

Kernicterus occurs almost exclusively in patients who have had icterus 
gravis,’'^ a severe and highly fatal antigen-antibody disease,® during the neonatal 
born period. This condition is probably brought about by intravascular ag- 
glutination or conglutination,^’ ® often associated with intravascular hemol- 
ysis of the infant’s red blood cells by an antibody which is manufactured by 
the mother and is transferred across the placental membrane to the infant. 
While sensitization of an Rh-negative woman by an Rh-positive fetus accounts 
for the bulk of the eases,® sensitization to the A-B factors can also give rise 
to the disease.* 

There is evidence that the bile staining of the basal ganglia (hence the 
name kernicterus) is secondary to cellular injury and that the pigmentation 
occurs in the same way that intravital dyes generally localize in zones of 
injury.®' *’ ® 

In order to determine whether or not isosensitization might explain other 
instances of congenital athetosis, the various blood factors (A, B, M, N, Rh, Hr) 
were studied in a group of children with this condition. Where the mother’s 
blood belonged to type rh* (Rh negative), studies of her blood serum were 
made for agglutinins and glutinins against Rh-positive cells.! 

The group studied consisted of twenty-three children with athetosis be- 
ginning earlj’- in life. The cases were assembled at the Institute for Crippled 
and Disabled Children, New York, and at the Ridgewood Branch of Hacken- 
sack Hospital Orthopedic Clinic, through the courtesy and kind cooperation of 
Dr. George Deaver to whom we Avish to express our appreciation. The patients 
ranged from 1 to 26 years of age, nine being male and fourteen female. Labor 
Avas difficult in fifteen of tAventy-three cases ; in tAvo it Avas precipitate, in four 
it Avas prematare, and in three it Avas normal. There Avere three tAvin births. 
The postnatal course AvaS stormy in thirteen cases, normal in nine, and in 
one the mother was unable to tell AA'hether or not there Avere any difficulties. 
The most common postnatal symptom Avas cyanosis (eight cases) ; next in fre- 
quency AA’as conA’ulsions (seven cases). 

, From the Deportment of Pecllatrlcs, New York University, and the Serolofry Laboratory 

of the Ofllce of the Chief Medieai Examiner of New York City. 

•Typo rii blood plves negative reactions in tests with ail three Rh antisera. anti-Rho, 
anti-Rli'. and anti-Rh".’ 

fFor tiiB technique of the Rh sensitization tests, see Wiener.* 
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Intclliccnce quotients ■were tletcrminetl in ten o£ the older children, and 
the scores ranged from 55 to 314. One girl (not tested) was going to college. 
Three children aged 2, 5, and 9 years were .severely retarded. The remainder 
appeared to he within the normal range. Estimates o£ intelligence in children 
with athetosis are pvohahly too low, hecanse the children have great difficulty 
in expres-sing themselves. Moreover, their early training is apt to have been 
inadequate. 

The results of the study arc shown in Table I. In only five of the twenty- 
three mothers was the blood Rli negative, and in none of these rverc anti-Rh 
agglvitinins or glutinins foimd in their sennn. M’ith regard to the Landsteiner 
blood groups, in four instances (Cases 6, 14, 15, and 18) the blood group of 
the patienfwas incompatible with the mother’s blood group. While the ma- 
ternal alpha and beta isoagglutinins in these cases were not titrated, this inci- 
dence of incompatibility (17 per cent) is less than that occurring in normal 
families (about 25 per cent),® and it is, therefore, unlikely that the A-B factors 
had any hearing on the occurrence of athetosis in our series of eases. 


T.wle X. Blood Gr.ocrs .\xd BK-Hr Tydes ix Twenty -Tiir.EE Patiksts 
Wrrn Coxgexital Atuetosls 
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require even a single transfusion. Conmlsions, somnolence, and stupor during 
the newborn period are common to all athetoties and hence are of no value in 
differentiating liernieterus from the group as a whole. In kernicterus there 
is generally severe mental retardation, while in the ordinary athetotic the 
intelligence is apt to be good. A further differential feature is the health of 
the subsequent siblings. 'When a mother has had a child with icterus gravis, 
subsequent children are invariably erythroblastotic, unless the child happens 
to be Rh negative like the mother. In the present series, ten mothers had 
seventeen children after the birth of the affeeted children. None of the off- 
spring showed erythroblastosis during the neonatal period and none had 
athetosis. 


sujMmary and conclusions 

1. The Rh factors were determined in twenty-three patients ivith con- 
genital athetosis in order to discover whether icterus gravis during the new- 
born period is an etiologie factor. In only five of the twenty-three patients 
were the mother’s red blood cells Rh negative and in none of these were anti- 
Rh agglutinins or glutinins found in the mother’s serum. 

2. The A-B blood group of only four of tiventy-three of the patients was 
incompatible with the maternal serum, an incidenee of 17 per cent, which'is 
less than the incidence of incompatibilitj'- (25 per cent) found in normal 
families. 

3. These results rule out the Rh and A-B factors as etiologie agents in the 
bulk of patients with congenital athetosis. 
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FOLLOW-UP STUDY IN RIIEUJfATIG SUBJECTS PREVIOUSLY 
TREATED AVITIl PROPUYLACTfC SULFANILAMIDE 

•Tankt S. Baldwin", il.D. 

Nkw York, N. Y. 

T he value o£ sulfonainule prophylaxis iu prcveiiliDfr vceiin-ences of active 
rlieumatlc levcv has hccu reported hy various clinics since 1039. It is 
important to know also the .snhscqncnt course in rheumatic sub.iects who, 
having received prophylactic sulfonamide for various periods of time,^ are 
observed throughout several years after treatment has been .stopped. Somi^ 
relevant questions on such prophylaxis still need further analysis, mieh as 
which age groups and types of rheumatic individuals .should best be protected 
by prophylactic .sulfonamide and the length of time this treatment .should be 
maintained. 

It was felt that a follow-up study to observe a group of previously treated 
indmduals would be of value. The following report deals with such a follow- 
up study carried out from 1911 to 1946 in rheumatic individuals all of whom 
had previously received sulfanilamide prophylaxis while under the care of the 
Bellevue Children’s and Adolescents’ Cardiac Clinics between 1939 and 1943. 
To date, a total of 109 individuals have been treated with sulfanilamide or 
sulfadiazine in these clinics, forty-five of these are still continuing sulfadiazine. 
Several patients have moved too far away for continued observation. Of the 
remaining individuals, sulfanilamide treatment was terminated in the group 
who are included in this study, allowing an opportunity for making the follow- 
up observations. 


GROUP STUDIED AND OBSERVATIONS MADE 


The follow-up group included fifty-five individuals who were observed 
throughout a total of 174 patient-years. Seven patients were followed for five 
j'ears, twenty-two patients for four years, nine patients for three years, .se%''en 
for two years, and ten for one yeai-. These patients were all personally fol- 
lowed in the cRnie at from two- to three-month intervals and more frequently 
either in the ebnie or the hospital when actual or su.spected rheumatic activity 
was noted. 


During the 174 patient-years of observation, thirty-nine individuals had 
no rheumatic recui'rences while sixteen developed active rheumatic fcA'er. 
This represented 158 inactwe patient-years in contrast to 16 active patient- 
years. Of these sixteen eases of rheumatic aethity, eight developed in the 
first yeai, six in the second year, and two in the third year after prophylactic 
sulfanilamide had been stopped. 

Distribution of years of observation, number and time of recurrences, and 
length of previous treatment are summarized in Table I. The group of pa- 
tic^who remained free of recurrences and those who developed rheumatic 
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activity are compared in respect to factors considered effective in the recur- 
rence pattern of rheumatic fever : past rheumatic history, numbers and sever- 
ity of attacks, and cardiac diagnoses (Table II) ; years since last attack (Table 
III) ; and ages during the follow-up period (Table lY). 


Table I. Number and Time of Rheumatic Becukrences in Kelation to Years of 

Previous Prophylaxis 



total 

NUMBER OP 
1 TEAR 

YEARS OP PREVIOUS 

1 2 YRfVRS 1 

PROPHYLAXIS 

3 YEARS 

Number of patients 

55 

22 

25 

8 

Number followed throughout 

5 years 

7 

G 

1 

- 

4 years 

22 

8 

14 

- 

3 years 

9 

3 

2 

4 

2 years 

7 

1 

2 

4 

1 year 

10 

4 

6 

- 

Total patient-years of 

174 

77 

77 

20 

follow-up 

Number rheumatic recurrences 

IG 

7 

4 

5* 

Year recurrences occurred 
after stopping therapy 

Jnrst year 

8 

4 

3 

1 

Second year 

6 

3 

1 

2 

Third year 

2 


- 

2 


•Three of these 5 cases had each had three or more attacks of severe carditis, with con- 
uestive failure in two instances, prior to ttie years of prophylactic sulfanilamide. 


Table II. Past Rheumatic History and Cardiac Diagnosis 


1 

INACTIVE GROUP | 

ACTIVE GROUP 

Total number of patients 

39 

16 

Past rheumatic history 

Total number of attacks 

100 

44 

Per cent of total number of attacks 

Chorea 

28% 

11% 

Polyarthritis, minimal carditis 

25% 

19% 

Moderate to severe carditis ± polyarthritis 

47% 

70%* 

Cardiac diagnoses .^ — ^Per cent of inactive 
and active CTOups 

Possible and potential heart disease 

30.6% 

25.0% 

Enlarged heart, mitral insufficiency 

13.1% 

12.5% 

Enlarged heart, mitral insufficiency, mitral 

stenosis 

35.7% 

12.5% • 

Enlarged heart, mitral insufficiency, mitral 
stenosis, aortic insufficiency 

15.5% 

16.7% 

Enlarged heart, mitral insufficiency, mitral 

stenosis, aortic insufficiency, aortic stenosis 

5.1% 

31.3% 


•Congestive failure had been present in two attacks. 

tDiagnoses were made according to the Criteria for the Classification and Diagnosis of 
Heart Disease by the Heart Committee of the New York Tuberculosis and Health Association. 


Table III. Years Since Last Attack op Rheumatic Fever During Follow-up Period 


YE.VRS SINCE 

LAST ATTACK 

PATIENT-YEARS OBSERVED 

TOTAL 

INACTIVE YEARS 
(NO.) 

ACTIVE 

NO. 

YEARS 

% TOTAL 
patient-tears 

Over 1 

13 

10 

3 

23.0 

O 

31 

26 

5 

16.1 

3 

36 

32 

4 

11.1 

4 

40 

37 

3 

7.5 

5 

30 

29 

1 

3.3 

6 

13 

13 


_ 

7 

11 

11 

- 


Total 

174 

158 

16 
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Table IV. Age.s Pur.ixc Follow-ep Pf.wob 


AGES 

9 tliroORh 13 years 
14 througU IS years 
19 throagh 29 years 
Total 


1 l*.VTIEST'YfL\t:.S ODSEEVED 

TOTAL 1 

[fX.VCTIVE VEAR.sl 
(NO.) 

ACTm; YE.VRS 

1 

KO. ! 

9i TOTAL 
rATIE.VT-YEAr.S 


46 

39 

lOS 

100 

20 

19 


15.290 

7.49e 

5,09e 


174 158 15 


DISCUSSION 


The course in fifty-five rheumatic subjects u'ho had remained free of I'heu- 
matic activity lYhile taking prophylactic sulfanilamide for one to three jears 
has been, observed after this therapy was stopped throughout one to five years. 
Although the total data obtained in a group of this size are somewhat limited 
from a°statistical point of mew and would not justify drawing final or com- 
plete conclusions, the record of the follow-up period and the analysis of these 
data are sufficiently significant and of clinical interest to warrant presentation 


at this time. 

The average recurrence rate in the 174 patient-years observed during the 
follow-up period was 9,7 per cent. Taking into account the rheumatic sus- 
ceptibility factors represented in the group studied, this relatively low' rate 
suggests that the period of inaetmty and normal health maintained while 
taking prophylactic chemotherapy may have beneficially altered the rheumatic 
course. Considerably longer periods of follow-up in cases who hare been 
treated, and comparison with matched cases who have never received treat- 
ment, will he essential to establish this point. 

There was a lower recurrence rate in patients treated for two years (5.2 
per cent) than for those treated for one year (9.1 per cent). These two groups 
were comparable in respect to rheumatic susceptibility and were followed 
throughout a coincidentally equal number of foUow-up years. At first glance, 
the results in the group of eight patients that had been treated for three years 
is both startling and alarming unless analyzed in respect to the types of cases 
represented in that group. "With one exception, because of past history of 
unusually frequent and severe attacks of rheumatic carditis, therapy had been 
extended deliberately in these cases. This factor of a higher susceptibility 
risk must be taken into account in tbe interpretation of tbe larger proportion 
of recurrences in this group. It is interesting and possibly significant, follow- 
ing the longer period of inactivity during three years of prophylactic treat- 
ment, that the subsequent recurrences should be distributed over later time 
interAals after stopping therapy than in the groups treated for shorter periods 
of time. 


It has been frequently questioned whether there might not be danger of 
increased susceptibmty to streptococcal infection and rheumatic recurrences 
. on Buthdrawal of long-term sulfonamide prophylaxis. Evidence of such a 
proposed type of ri.sk was not found in this particular group either by the 
general reeurrenee rate or by tbe fact that half of the recurrences did not 
de\elop until the second and third years after cessation of treatment. 
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The observed reeiirreiices ivere analyzed in relation to those factors estab- 
lished as being effective in rheumatic susceptibility. The influences in the 
pattern of recurrences of age, type of past rheumatic history, and recency of 
activity continued to be evident during the follow-up period. The higher 
percentages of recurrences developed in the jmunger age-groups and in those 
who, prior to treatment, had had the more severe tj'pes of rheumatic episodes. 
With increasing time intervals since the last attack there was a progressive 
fall in the percentage incidence of active years in patient-jmars observed. 
Ninety-four .per cent of the recurrences developed after the first year and 
within the fifth year of the last rheumatic episode. 

To postulate an answer to the question as to how much benefit might have 
been obtained by further prophylactic treatment in this group had it not been 
terminated with observation of their subsequent course, an analj’^sis was made 
of the results in prophjdactic treatment years observed during the same period 
of time covered in the follow-up study. Possible effect from variation in the 
amount of rheumatic activity that occurs from year to year is thus eliminated 
in the comparison of time intervals coneomitantly observed. Two reports 
have been made from the Bellevue Children’s and Adolescents’ Cardiac Clinics 
on the re.sults in patients taking sulfanilamide (1939 to 1943, 181 patient- 
years) and sulfadiazine (1943 to 1945, eight 5 "-seven patient-years) as a pro- 
phylactic measure. A further forty-five iiatient-years on sulfadiazine were 
observed from 1945 to 1946. Those years of treatment observed from 1941 to 
1946 (the period of the follow-up study), and the group of patients then 
treated, were analyzed. It was found that the treated group was comparable 
to the follow-up group in rheumatic susceptibility in respect to past rheumatic 
history and recency of last attack, but that a higher proportion of the younger 
and presumably more susceptible ages were represented in the treatment 
years. There were four rheumatic recurrences during 233 patient-years of 
treatment, the average recurrence rate being 1.7 per cent. (In contrast there 
are the sixteen recurrences during 174 patient-years of follow-up with the 
average recurrence rate of 9.7 per cent.) It appears more than likely from 
the various observations given that further treatment would have been 
beneficial, particularly in those members of the follow-up group in whom 
younger age, recency of attack, and severe past rheumatic history represented 
a higher risk of recurrence. 

Reports from a considerable number of clinics agree that sulfonamide has 
proved a valuable means of preventing rheumatic recurrences. The use of 
sulfonamide, however, is certainly not without possible dangers, and its pro- 
longed administration requires more supervision and the maintenance of regu- 
lar cooperation from the patient. Indiscriminate and indefinite use of such 
chemoprophylaxis in all rheumatic children and adolescents is both unwar- 
ranted and impractical either in clinic or private practice. 

'Decision as to which patients should best be protected by prophylactic 
treatment would appear to be based most wisely on an evaluation of the vari- 
ous recurrence risks in the individual case. .Such factors as the following 
should be weighed: the higher risk of recurrences in the childhood and early 
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adolescent years, the fact that relapses appear most frcfiueiitly in the years 
immediately following a rlieiimntic attack, and the higher incidence and 
greater danger of recurrences in those who previously suffered most frequent 
or severe attacks of i-henmatic carditis. Where tlic risk is high for one or 
more of these reasons, it is suggested from observations made in this follow-up 
stiidy that treatment 1)C sufficiently prolonged to allow the opportunity for 
maintaining inactivity until adolescence has been reached or for a period of 
five years since the last attack in children or adolescents who have had re- 
peated or severe episodes of i-hcumatic carditis. 

SUMM.VKY 

1. The course in fifty-five rheumatic subjects who had remained free of 
rheumatic activity while taking prophylactic sulfanilamide for one to three 
years has been observed after this therapy was stopped throughout one to five 
years, for a total of 174 patient-years. 

2. The recurrence rate of active rheumatic fever was 9.7 per cent during 
the follow-up period. Patients who remained inactive and those who developed 
activity are analyzed in respect to length of treatment and data relevant to 
.susceptibility factors. 

3. In this group, there was no evidence of increased .susceptibility to strep- 
tococcal infections and rheumatic actimly at the time sulfanilamide was with- 
drarni. 

4. fiuggestions arc made as to the types of patients probably best treated 
and the length of time treatment may he advi.sable in the various 137 ) 6 $. 

Appreciation is expressed for tlic great help rendered bv Mi.'^s Marie Summit, social 
worker for the Bellevae Cliildrcn’s and Adolescents’ Clinics, whose untiring elTorts made such 
a follow-up study possible. 
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SPOTTED FEVER TREATED WITH PARA-AMINOBENZOIC ACID 

Walter J. Hendricks, JI.D., Pericasie, Pa., and 
]\'I iCHAEL Peters, M.D., Telford, Pa. 

F or the past few yeai-s it has been Iniown that the chemotherapeutic agent 
para-aminobenzoic acid effectively reduced the mortality from experimental 
murine typhus in white mice. This was proved by Snyder, and associates.^ 
This agent has inliibited also the growth of epidemic and murine typhus rick- 
ettsias in the developing hen’s egg, thereby prolonging the survival time of 
infected chick embiyos, in the experiments of Hamilton and associates.^ This 
experimental work indicated that para-aminobenzoic acid did not exercise a 
direct lethal action on the rickettsias, but in some way interfered %vith their 
gi’owth and proliferation within tissue cells. It was thought that this action 
was due to a modification of enzjunes as yet unidentified. Only the para form 
of this acid was effective. 

Yoemans and associates^ studied the therapeutic effect of this agent on 
human louse-borne tj^ihus in Cairo, Egypt. Their results indicated that this 
disease was greatly modified, provided the drug was given early in the illness. 
Large doses, 24 to 28 Gm., were administered orally in twenty-four hours, and 
blood concentrations between 10 and 20 mg. were obtained. They experienced 
no toxic reaction other than temporarj’- low'ering of the white blood cell count 
in a few cases. 

Appreciating the fact that para-aminobenzoic acid may be of value in other 
rickettsial diseases. Rose and associates^ used it very effectively in one case of 
a white woman, aged 46, suffering with Rocky Mountain spotted fever. They 
administered 4 Gra. initially and then 2 Gm. in 25 c.c. of chilled 5 per cent 
sodium bicarbonate solution every two hours. The itreatment was continued 
for four days vuth blood levels ranging from 6.6 to 18.6 mg. per cent. Their 
results were veiy gi’atifying in that the patient made a prompt and uneventful 
recovery. Following their suggested plan of treatment, a 4-year-old child in- 
fected -wfith spotted fever was effectively treated in Grandview Hospital, Sellers- 
ville. Pa. 

case report 

h. B., a white female child 4 years of age, was admitted to Grandview Hospital July 
17, 1946, complaining of fever, chills, vague pain in joints, and sore throat. On admission, 
her temperature was 101.2° F., pulse 130, and respiration 30. July 10, 1946, one week 
before admission to the hospital, the child developed a mild sore throat followed by fever 
and intermittent pains in various joints of her body. She continued to have daily eleva- 
tions in temperature, and on July 15 a papular rash developed on the thorax. On this 
same day the child began to complain of abdominal pain, and a soft systolic murmur was 
heard at the apex. The attending physician suspected rheumatic fever and for such she was 
treated. Wlien she failed to respond to salicylate therapy and bed rest, she was admitted 
to Grandview Hospital, where a tentative diagnosis of spotted fever was made. The mother 
was again carefully interrogated and related that on June 30, 1946, she had taken the cliild 
on a picnic. Upon returning home she'reinoved a tick from the child’s underwear. It waa 

72 



HEXDKICKS AXD PITTERS : PARA-AAtlNOIJEXZOlC ACID TOR SPOTTED PEVER 73 

not attached to the skin nor could she find any evidence of a bite. Unfortunately, she did 
not give this history to the attending physician on previous questioning, as she had con- 
sidered it of no importance. 

Physical examination rcvc.alcd a thin, pallid, female child, manifesting evidence of 
toxicity and drowsiness. The skin was covered rvith a gencr.alircd papular rash and small 
petechial spots were visible on the hands. There was generalized adenopathy. Tlie pharj-nx 
was slightly in.iected. There were no abnormal findings in the lungs. Tlie heart was rapid 
but not enlarged and a soft grade 2 systolic murmur was heard at the apex. The liver was 
tender and enlarged two fingerbreadths below the costal margin. Xo other abdominal organs 
were palpable. The extremities were negative except for the papular rash. All reflexes were 
normal. Examination of the eye grounds revealed no abnormal flndings. The laboratory 
findings during her stay in the hospital arc given in Cliart II. 

Cbap.t I. Temperature 

S&y of 17 le 19 20 21 22 23 24 25 25 27 28 29 



Chart IL Laboe-atoey FrNriKos* 


DATE 

UKIKE 

PABt 

BLOOD 

LEVELS 

7/17 

2 .albumin; hyaline 
and granular casts 
30-35/lpf; IV.B.C., 
2-3/hpf 


7/18 

7/20 

2 albumin ; hyaline 
and granular casts 
occasional; "W.B.C., 
6-8/hpf; E.B.C. oc- 
casional 


7/22 


8.8 mg. % 

7/23 


Xone pres- 
ent 

7/25 

7/2C 

IV.B.C., 3-4/hpf 

6 mg. % 


ACGLUnXATIOK AOT 
OTHEE TESTS, ETC. 


BLOOD STUDIES 


Typhoid O, negative Hb., 11.5 Gm. % ; E.B.C. 
Typhoid H, negative 3,960,000; W.E.C. 7,900, 
Paratyphoid A, negative polymorphonuclears. 
Paratyphoid B, negative 57%, monocytes, 2%, 

jO. Abortus negative '' ' ' 

Proteus OX-19, positive 
1:40 


lymphocytes, 41%; 
sedimentation rate, 19 
mm. in 60 min. 

Blood culture taken 


Blood culture negative 

OX-19, positive IV.B.C. 12,700; blood 
1:640 


1:640 
Heterophile antibo 
reaction negative 


culture negative 
■W.BC. 12,500; blood 
culture negative 
W.B.C. 8,100 


^1 ° 640 ^ Blood culture negative 


Infectious Disease', u. s! PubTio* HeaUh^Servirc Charles Armstrong Division o 

inaemlo |oI}ot^E ;r^esul1 

TPAB para-amlnobenzolo acid. Positne 1.1280. 
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Treatment . — As soon as a positive diagnosis of Bocky Mountain spotted fever vas 
establislied, para-aminobenzoic acid was administered, tlie initial dose being 4 Gm. followed 
by Vj Gin. every hour with 5 c.c. of 5 per cent solution of sodium bicarbonate. There was 
no nausea. The frequency of admini.stration was deemed hecessarj' because of the rapid 
elimination of this drug. We encountered great difficulty in obtaining an adequate supply 
of the acid, and on July 23 none was available. It was on this day that her blood concen- 
tration was zero and her temperature rose to 103° F. Late in the evening of July 23, more 
of the drug was procured and anotlier initial dose of 4 Gm. was given. For the following 
two days she again was given 14 Glm. every hour. The drug was discontinued on July 25. 
.V total of 30 Gm. had been administered. ■ ■ 

Within twenty-four hours after the drug was started, the child showed remarkable 
improvement; she became more alert and talkative, ate well without help, and sat up in bed 
playing with her toys. The omission of the drug on July 23 did not seem to have any 
unfavorable effect except for the rise in temperature. After that date her temperature re- 
turned to normal and her condition improved rapidly. Kecovery was uneventful and she 
was discharged from the hospital on July 29. By this time the rash had completely 
disappeared and only small discolored areas remained. 

COMMENT 

As eonfirmed by laboratory tests, history of a tick bite, and typical clinieai 
manifestations, this child undoubtedly suffered from Eocky Mountain spotted 
fever. Para-aminobenzoic acid effectively produced a decrease in temperature 
and rapid improvement in the child’s well-being. It is to be noted that the high 
blood concentration as suggested by Eose and associates^ was never obtained, 
but in spite of this the clinical course, after administration of the drug, was one 
of jirompt recovery. 

It is interesting to note tlie case in which the early stages of this disease 
might lie confused with rlieumatic fever. Tins ciiild liad many of the typical 
symptoms of rlieumatic fever in tlic early days of lier disease, sore throat, joint 
pains, abdominal pain, and a heart murmur. Since some cases of rheumatic 
fever develop a skin rasli, tliis finding would only add to the confusion. The 
fact tliat the liistory of exposure to a tick was not obtained from the mother 
at the onset of the disease merely emphasizes the extreme importance of a care- 
ful liislory. It was not until tliis clue was uncovered tliat a final diagnosis was 
definitely established. 

An unusual feature in tliis patient was the atypical distribution of the rash, 
which in the early stages of the disease was first found on the thorax and then 
spread to the extremities. In spotted fever the rash usually occurs first on the 
extremities and later spreads to the rest of the body. 

Bucks County, Penn., is heavily infested with Dcnnacentor vanahilis ticks. 
During the tick season many people in this county are bitten, but the patient 
reported is the first one to develop spotted fever in the northern part of the 
county within the last three years. 


•SUMMARY 

Eocky iMoniitaiii spotted fever in a 4-year-old child was effectively treated 
with para-aminobenzoic acid. It is hoped that the drug will be used more fre- 
rpiently in the treatment of this dread malady, and the results promptly reported. 
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POSTSCAELATINAL GANGRENE WITH PROLONGED 
PROTHROMBIN TIME 


Bailey D. Webb, M.D., Ph.D., Elizabeth J. Dubs, M.D., and 
Elizabeth Conrad, M.D. 

Durham, N. C. 

A RARE complication of scarlet fever is gangrene of the extremities asso- 
ciated ivith extensive hemorrhages; in 37,000 cases of scarlet fever at 
Municipal Contagious Disease Hospital before 1934, Dick and associates^ 
observed one patient with gangrene, and found only fifteen previously reported 
eases. Since then Cust,^ Hojme and Smollar^ (who surve 3 md 30,000 cases of 
scarlet fever) Lagreze,^ and Stupenengo’ have eagh added one case to the 
literature. In addition, a similar type of gangrene has been reported following 
chickenpox.®’ ® 

The clinical picture is that of an extensive fulminating gangrene, usually 
beginning from nine to twenty-three days after the onset of scarlet fever, from 
which an apparently uneventful recovery has been made. In at least nine of 
the twenty cases, the gangrene has been severe enough to require amputation 
of one or both lower extremities. The distribution tends to be symmetrical, 
most often oceuiTing over the malleoli, Imees, and iliac crests. The sharp line 
of demarcation of the gangrenous areas is striking. In only one case® has 
internal bleeding been noted. There is a remarkable lack of toxic signs, blood 
cultures when taken have been negative,®’ ®’ * and normal blood pressure has 
accompanied the acute process.® The period of active bleeding has been limited 
to several daj’s,® and once the bleeding has stopped there have been no exacer- 
bations. 

Hematological studies are incomplete in most of the reported cases. How- 
ever, Dick’s patient® had 150,000 ‘platelets, bleeding time 5 minutes, and clotting 
time 514 minutes; while Gust’s patient® had 36,000 platelets, bleeding time 7 
minutes, and a negative Rumpel-Leede test; and Lagreze’s® had 164,000 platelets, 
bleeding time 2 minutes, and clotting time 814 minutes with a positive Rumpel- 
Leede test. No prothrombin estimations are reported in the literature. 

The pathologic findings are variable. Pour of the fifteen cases reviewed 
by Dick and associates® showed patients wuth thromboses in the amputated 
limbs, but their ovm patient showed only recent thrombophlebitis without 
thrombi. No arterial emboli were found in the amputated limbs of Gust’s 
patient,® while microscopic sections of the muscles just above- the gangrene in 
HojTie’s patient® revealed acute mjmsitis associated with panarteritis of most 
of the arterioles and no change in the venules. 

The following is the only one out of six^v-five patients with scarlet fever 
at Duke Hospital to show gangrene. It is presented because of the striking 
abnormality of the blood clotting mechanism. 

From the Department of Pediatrics, Duke University School of Medicine. 
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CASE REPORT 


C. r., a 23 nionth-oia white girl, was a<lmitte<l to Diiho Hospital .Tan. G, 1010, Because 
of ccchj-mosea over the cxtremitic.s of twenty-eight hours’ duration. 

Ui^ton/.-^The patient has seven normal, older siblings and one brother who died in 
infanev of pyloric stenosis. Her mother has urticaria and a paternal aunt has asthma, but 
there are no blood dyscrasias or hemorrhagic diseases in the family. The child had nlnay.s 
been a feeding problem, and refused all food except cow’s milh, potatoes, cereals, and an 
occasional orange. She had never had any allergic or hemorrhagic manifestations, and no 
contagious diseases until the present illness. Tuberculin test si.v months before admission 
was negative. During the month prior to admission she had had no contact with poisons 
or medication of any kind except paregoric, aromatic spirits of ammonia, clLvir of malto- 
pepsin, TJpjohn’s Vitakon and boric acid-glycerin ointment for the skin. 

Present Illness . — ^Threc weeks licfore admission the child had a febrile illness with an 
erythematous rash, followed by desquamation which was marked over the palms and soles. 
As the rash faded there was a ve.MCular eruption around the lips, but for one week before 
admission she apparently was well. Another child in tlie family had a similar rash ten to 
fourteen days before the patient. Twcnty-ciglit hours before admission, the patient com- 
plained of pain in the right leg, and a red macule about 2 cm, in diameter was noted above 
the lateral malleolus of the right ankle. Within two hours, pctechiac and cecliymoscs covered 
the leg and buttock and a similar process was Ijcginning on tlie other leg. Hot compresses 
were applied and the child was put to bed where she was playful but refused all food except 
mUk. Eight hours before admission, a purple area started on the right shoulder and spread 
rapidly. 

Physical Examination . — ^Temperature was 38.3° C. (101° F.); pulse, 130; and blood 
pressure, 10S/6S. The patient was a well-developed, well-nourished, 23-montb-old female 
child standing in bed and using ail extremities well except the right am, on which there 
was an extensive, well-demarcated, purple ccchymosis extending from the shoulder to the 
elbow. There were scattered peteehiao over the remainder of the am and hand; the arm 
was moderately swollen and the hand slightly so; the radial pulse was good, although the 
upper arm and shoulder were cold. The skin over the knees had a bluish tinge from innu- 
merable peteehiae; small ecchymotic areas were beginning on tlie buttocks; petechiac were 
thinly scattered over the remainder of the legs, thiglis, buttocks, and tlie right side of the 
trunk anteriorly; the remainder of the skin and mucous membranes were very pale without 
peteehiae or jaundice; and the posterior tibi.nls and dor.~alis pedis pulses were strong hilat- 
erally. The upper respiratory tract was not remarkable. Examination of the heart showed 
the point of maximal impulse just beyond the nipple line, regular rhythm, rapid rate, and 
sounds of good quality without murmurs; the lungs were clear; the spleen was barely 
palpable at the costal margin ; the liver was not palpable ; there was no abdominal tender- 
ness; and there was no evidence of bleeding from any of the body orifices. 


Course in the Hospital . — 

First Hospital Day: After admission at 10:30 p.ii. the ecchymotic areas continued to 
enlarge, but the patient did not appear toxic. Daboratory findings were: Hemoglobin, 7.0 
Gm. per 100 c.c.; red blood cells, 3, .310,000; hematocrit, 21.8 (cor.); white blood celh=, 32,170, 
with 79 per cent polymorphonnelears, 11 per cent juveniles, 2 per cent mvelocvtes, and S 
per cent small Ij-mphocj-tes. Platelet count wa.s 100,000, and platelets appeared normal on 
the stained smear. Tourniquet test was negative. The red cells settled rapidly to the 
bo tom of the IVassermann tube, and in eight hours there was no evidence of a clot in the 
red cell layer or the supernatant plasma. Kahn, Kline, and Hazrini tests were negative, 
and blood cultures were stenle. Stool showed no gross or miero.=copie blood 

Second Hos^tal Day: At about 2:00 a.m., the patient was standing in her bed ervin- 
for water when she vomited clear watery material and suddenly became semicomato=e though 
her blood pressure remained 108/68. Transfusions were started immediately Td Ihe rSd 
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K, and the extremities were loosely wrapped in sterile cotton. Despite this the ecchymoscs 
continued to enlarge and by afternoon she appeared as in Fig. 1, A. Clotting time b}' Lee- 
White ’s macro metliod showed the blood to remain fluid after forty-eight hours, except for 
a tiny clot that appeared in about two hours. By the capillary tube method the clotting 
time was IG minutes: the bleeding time (Duke’s method) was S minutes. The prothrombin 


A. B. 



C. 

Fig. 1. --t. appearance oC the chiUl on the second hospital day. B, appearance of the 

cliild after the c-es.sation of bleeding (fourth hospital day). C, the disarticulated right arm. 
Tile slough of tile upper arm included only skin and .subcutaneous fat. 

timc.s (Quick's simple clinical method) were S minutes, 50 seconds, cliccked at 9 minutes, 
10 seconds (control, 17 seconds), .and S minutes, S .seconds (control, 21 seconds). Tourniquet 
test (Rumiicl-Lccde) was again negative. Platelets at this time, however, were less than 
1,000 per cubic millimeter* and were very rare on the .st.ained blood film. 

•Platelet Count.s were done on .a fresh supravital neparation by comparing tlie number 
of platelets to the number of red blood cells. “ - . . . 
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Third HospiM Day: In (lie morning the area? o£ gangrene were ?UU ?prcading, and 
a pinkish Imio was appearing around the margin? (Fig. T1 >p right radial pidFC wa? 

no longer palpahle Ihougli the dorsalis pedis pulses were gnml hilatcrally. The spleen was 
now palpable about 2 cm. below the costal margin ns was the liver, and the child had a 
slight nosebleed. The hemoglobin had dropped to 4.5 Gm., platelets were 25,000, and white 
blood cells were 58,400. For the only time throughout her course there was inieroscopie 
blood in the .stool though none in the urine. About noon the child suddenly became cold, 
clammy, and unrespomsive. Banked blood was given immediately by the pressure method 
followed by a continuous iutravenou? infusion of saline, dextrose witli accessory vitamins, 
and freshly drawn, citrated blood. By 2:05 r.M. tbc ocebyniotie areas bad stopped si)roading, 
and the cbihVs color became good (Fig. 1, B). 


>24 hrs. 
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viable, but on the eleventh hospital day dry rayon dressings covered with pressure bandages 
were begun. On the fifteenth day the arm spontaneous!}' disarticulated at the elbow, slough 
developed over the buttocks and knees, and self-amputation of the toes began. The course 
was complicated by a mild pyelitis, a pyocyaneus infection of the denuded areas, and a 
stubborn miliaria-like rash of the skin which made grafting impossible. The patient was 
discharged against advice seven months after admission. At this time the humeral stump 
as well as the other areas had granulated well but still had not epithelialized completely, 
and there was some contracture of botli knee joints. Local treatment consisted of debride- 
ment, saline baths, pressure bandages, and physiotherapy. The temperature curve (Chart 
II) was of a septic type with short periods of almost normal temperature during the last 
four months of her hospital stay. There was no further bleeding tendency. 



DISCUSSION 

In the previously reported cases the emphasis has been on the gangrene^'® 
and the blood picture has not been extensively studied; however, in our ease 
we had the opportunity of watching the gangrene develop and of follotving 
the blood picture during the development and recession of the gangrenous 
process. When the patient was first seen, the picture was that of a fulminating 
purpura, yet the platelets were 100,000, and appeared adequate on the stained 
smear. Clinically, then, the period of most active bleeding preceded the platelet 
fall; furthermore, the tourniquet test was negative. The most unusual feature 
of this case was the prolonged prothrombin time done by Quick’s bedside 
method^ in whieh care was taken to add the full amount of thromboplastin. 
It is not Icnowm whether the prolongation of the clotting in this test is due to 
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deficiency in prothrombin alone or wliether an excess of heparin or diminished 
fibrinogen played a role. It 'vas impo.s.siblc to secure sufficient blood for testing 
these at the time of active bleeding. 

The very high leucocyte count which reached its maximum at the height 
of the bleeding is also interesting, as is the actual and relative increase in 
mononuclear cells and platelets with high fibrinogen during the active period 
of slough (Chart II). The disarticulated arm (Fig. 1, C) showed only necrotic 
tissue. 

SUMMAKY 

1. A review of the literature of postscarlatinal gangrene reveals twenty 
eases. 

2. A new case of postscarlatinal gangrene with thrombocytopenia and pro- 
longed prothrombin time is presented with the laboratory findings. 

The authors wish to thank Dr. Jerome S. Ilarris for hi.c lielpful suggestions in the 
preparation of this article for publication. 
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EXPERIENCES WITH JAPANESE PEDIATRICS 


Horst A. Agerty, M.D. 

Philadelphia, Pa. 

I T IS iioiv generally recognized that tlie American occupation of Japan is pro- 
ceeding with I'cmarkable smootliness. On all sides American troops are 
mingling freely with the Japanese population. It is not the purpose of this' 
account to discuss at length Japanese psychology or to attempt to siieculate on 
tlie proportions of purely e.xternal politeness and of heartfelt friendliness ■\vhich 
are making up the warm reception being accorded the occupation forces. As a 
memlici- of the Army iiledical Corps, I was able to utilize a recent five- and 
one-half-month sta.y to advantage bj' stud.ving Japanese medicine and iiediatrics. 
Returning well stocked with reprints and personal communications, I feel that 
tlie facts to be presented are reasonably accurate. 

At this point, a brief description of the develoinnent of Japanese medicine 
seems in order. Japanese medicine became oriented along western lines after 
the opening of the countiy to outside influences about a century ago through the 
efforts of Commodore Perrj'. Aetuallj', it was well toward the end of the 
nineteentli edntury before much progress was made. This coincided with the 
Golden Era of Geman medicine. For tliis reason, Japan came overwhelmingly 
under the influence of the leaders of medicine in Germany and Austria. With 
some exceptions, this condition lield until the present war. As a result, German 
texts and publications iverc widely I'ead, and large numbci's of promising workers 
were sent to the clinics of Germany and Austria. On returning to their home- 
land, these men labored to set up replicas of the establishments where they had 
studied, and German became the scientific language of the medical profession. 
Up until the present time, clinical records, writings, and dissertations ai'e 
literally seeded with German terms and phrases; this applies to diagnostic teimis 
in particular. 

Following German lines, faculties were set up, with “professors’' niling the 
clinics in rather autocratic fashion. A sharp cleavage between the full-time 
teacher and the practicing physician was eslablislied. The latter have had 
virtually no access to public or teaching hospitals. Tliis appears to have brought 
about an ultrascientifie, impersonal attitude on the part of the teacher, while 
the practitioner, on the other hand, frequently sets up a small private hospital, 
usually poorly equipped, and regards medicine largely from a commercial 
standpoint. The oriental tendency to contemplate suffering with more indiffer- 
ence than we do, the great density of population, and the caste system (the 
physician and especially the “professor’’ naturally falling into an upper 
bracket) serve to accentuate the situation. 

During the war, the Government made terrific demands on the medical 
profession. The “home front’’ ivas greatlj- depleted, supplies were scarce, and 
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buildings ^ve^•c allowed to deteriorate unbelievably. It would almost seem as 
though the Japanese have better luek in maintaining their flim.sy. native .struc- 
tures than the Western style buildings. It was interesting to liear that few of the 
senior members of the medical faculties were called to military service. A pei- 
sonal opinion cxpre.ssed by one eminent teacher was that perhajis the milit.uj 
surgeons feared the competition of men from leaching centers. 

ilcdical education in Japan has lacked uniformity. The standards of the 
medical faculties of the .seven Imiicrial rniversities (nine in ])re-^ -J days) are 
the highest. In addition, there are about .seven government schools of uni- 
versity rank. The.sc also have fairly high standards. Three ])rivate medical 
schools, all situated in Tokj’o, are of university rank and have good reputations. 

In Japan there are also medical profe-ssional schools of lower rank. In 
prewar days, there were six of thc.se for men and three for women. Women 
caimot attend the other institutions except for work on a gi;aduate level. During 
the war, countless emergency coui-ses and further medical professional schools 
were opened. As a result, one would assume the presence of a large number of 
poorly trained graduates. The good schools rcQuire a premedical course, ex- 
tending about the same nimibcr of years as our omi. The medical profes-sional 
schools have combined premodieal and medical coui-ses lasting between four and 
five veal's in ordinarj’ times. 

Internships as we know them are not generally available. A clerkship is 
served during the medical course. Further jiractical experience in clinic-s is 
gained by a.ssistantships which are always along specialized lines, iledicine is 
a very popular profession and the .students are selected from a large field of ap- 
plicants on a competitive basis. "Weeding-out” examinations are given on 
several occasions. The tuition, e.specially in'the government schools, is relatively 
low. 


Along the lines of modem cfiuipment Japanese medicine is far inferior to 
our o\vn. l^Iueh of the apparatus is old. Central supply rooms are not gen- 
erally known. At medical centers each specialty usually maintains its omi 
buildings and tends to function independently of the others. The resources of 
Japan are meager. Furthermore, most of the substance of the country has been 
depleted by war for some years. At the present time, all medical leaders are 
keenly aware of the strides made by American medicine and also of their own 
baekrvardness. They are anxious to acquire’ knowledge coming from our shores. 


With this backgrorurd, the reader will, perhaps, understand better the per- 
sonal pediatiac experiences to follow. 

Being stationed near the Kjm.shu Imperial University, I had excellent op- 
portunity to become acquainted with Japanese pediatrics*. This school was re- 
garded as haA-ing one of the best faculties in the countin'. The medical school 
and hospital was a large plant consisting of about twentV buildin-s The total 
bed capacity was said to be about 1,000. Externally, som'e of the buildin-s were 
quite modem and even impressive. However, most of them were in need of 

considerable repair. The prewar enrollment was about 565 students in the 
incaical course. 
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The pediatric clinic was Jioused in an old, two-stoiy struetui’e of frame and 
plaster ■with a bed capacity of sixty. A laboratoiy, formula room, classroom, 
library, and faculty office comprised the remainder of the structure.' Private 
rooms were available. In Japan, membei’s of the family always stay with the 
patient; they frequently cook for him and even nurse him. This complicates 
the picture, especiall3’ in the wards. 

The libraiy was fairlj”- complete and up to date until the time of Pearl 
Harbor, and leading pediatric journals of American and German origin were 
available. 

The staff consisted of a professor and an assistant professor. There were 
a number of instructors and about twent3'^ assistants. These served for an 
average of three 3-ears, thus obtaining pediatric training. 

My first visit to the Children’s Clinic was unexpected and unannounced. 
However, I was imm.ediatel3' ushered into the presence of Professor Munenori 
Enjoji, the head of the .pediatric department. I was received with all the 
usual politeness of the Japanese. After some minutes of conversation in Eng- 
lish which progressed fairl3'^ well, we discovered that German was an even better 
tongue in which to converse. It was soon brought out that his ti’aining had been 
in the United States, Germany, and Austria. Upon returning to Japan in the 
early da3's of the war, he became the third incumbent of the Chair of Pediatrics 
of the K3'ushu Imperial Univex’sit3’-, which position he still holds. 

Professor Enjoji and I became well acquainted and met weekly for. the 
discussion of pediatric problems and the interchange of ideas. From him I 
obtained a brief history of Japanese pediati'ics. 

In ISSS, Hirota, a pupil of Kohts, then Professor of Pediatrics at Strass- 
bourg, became director of the Children’s Clinic at the Imperial Universit3’’ in 
Tolyo. In 1895 , Ito, a student of Heubner in Berlin, became head of the Chil- 
dren’s Clinic at the prefeetural hospital in Fukuoka. From this developed the 
K3Tishu Imperial Universit3L In 1903 , Hirai, who had studied under Czem3^ 
in Breslau, became the head of the pediatric department at the Imperial 
University in K3'oto. These men then became the early leaders of Japanese 
pediatries. 

At the K3’ushu Imperial Universit3q Ito was succeeded by Mita, who in 
recent 3^3^ became emeritus professor, to be succeeded by Enjoji. It is in- 
teresting to note that the histoiy of Japanese pediatrics is not much shorter 
than that of pediatrics in this countr3^. 

In. prewar da3-s, there were 3,000 pediatricians in Japan, out of a total of 
65,000 licensed plysieians. It is not possible to state whether these were ex- 
clusive specialists, since there are no speeialt3- boards in Japan. Pediatricians 
are usualU- located in the larger centers. 

Professor Enjoji and his co-workei-s read avidl3’^ any journals I was able 
to lend them. Kecent American pediatric texts were literall3'^ devoured. Enjoji 
impressed me as alert and well trained. His clinic, while old and in poor repair, 
was clean and orderl3L He appeared to be deeply interested in pediatries and 
was well aware of the shortcomings of Japanese pediatries. He repeatedl3’^ 
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stressed to me tt\c need for much more emphasis ou preventive pediatries and on 

giwvth s\ipervision than ^vas being made in Japan. 

Generally, the pediatric facilities are represented by the children’s clinics 
of the various medical faculties, children’s departments in prcfcelural hospi- 
tals, and by the work of the private pediatricians. Tlie last group frequently 
maintain their own small private hospitals. Ked Cross hospitals and hospitals 
supported by various Christian missionaiy groups are usually of a model type 
in respect to the buildings, their maintenance, and the medical care given. St. 
Luke's Hospital in Tokj-o, the Intcnmtional Ked Cross Hospital in Kyoto, and 
the Hospital of Our Lady in Tokj-o arc notable examples. 

On the other hand, the communicable disease hospitals do not appear to be 
well run. They have the atmosphere of a “pest-house,” ofTcring for the most 
part, only a segregated environment, and pi-oviding little active treatment. 

It must be emphasized that systematic pediatric supervision and the use of 
routine immiuiization are very rare practices in Japan. The exception to the 
latter xvould be smallpox vaccination which is done fairly universally since it has 
been decreed compulsoiy, the regulations requiring one vaccination within si.v 
months after birth and another in the tenth year of life. However, occasional 
lapses ocenr, and smallpox is not unknomi in Japan. In fact, during the past 
year there has been a considerable number of outbreaks which no doubt, are re- 
lated in part to the general disintegration of the war and its consequences. Some 
diphtheria immunization is done, as there is considerable diphtheria in Japan. 

The teaching of pediatrics is carried out with much emphasis on didactic 
methods. In proportion to the large student bodies the number of both inpatients 
and outpatients available for teaching is not veiy large. At present, much 
thought is being given to the revision of the curriculum along ximeriean lines. 
There is much discussion given to the introduction of democratic methods in 
the conduct of the entire medical faculty setup. I was frequently' asked how 
professors were appointed in the United States and especially how they were 
disposed of if unpopular or unsatisfactory. 

There appeared to be an abundance of assistants at the various children’s 
climes. These are the equivalent of our pediatric residents and fellows. They' 
seemed very eager to learn in the usual fashion of the Japanese, with notebooks, 
pencils, and pens always in evidence. 

Judged hy onr standards, most of the equipment is quite meager in the 
average children’s clinic. This is especially true in regard to facilities for 
parenteral therapy'. Rubber is very scarce, hence much of the tubing is in poor 
condition. Blood transfusions are usually given with 60 e.c. or 100 c.c. syringes; 
the total quantity is small according to our standards. In general, one can 
safely say that equipment is twenty to thirty years behind our own. 


Therapy is conducted along lines similar to ours. Penicillin is now hecom- 
ing aymlable; sulfapyridine and snKaguanidine are the chief sulfonamides- 
^Hatlnazole and sulfadiazine are little knon-n. Biologicals are quite scarce! 
Diphtheria antitoxin is available, but only in small quantities. One cannot 
escape the impression that while therapy is important, immediate resnlts are not 
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as pai'amoinit as witli us. Id tlie university clinic the patient is distinctly 
subservient to the physician. One sees many patented, “coal tar” products in 
pliarmacies. Again this seems to indicate the German influence. 

jMedieal liiiraries appear to play an important part in medical education. 
However, since Pearl Harbor they have stagnated. Textboohs are almost im- 
possible to obtain and most students must study from notes. 

Keseareh seems to be stressed a good bit. In fact, one receives the impres- 
•sion at times that it is forced like a hothouse plant. At the present time the 
work in pediatrics is largely dinieal research. Formerly, much attention was 
given at the Kjnishu Children’s Clinic to the bacteriology of the dj’-senteries. 

From an economic standpoint, the medical teacher is poorly paid at present. 
His salaiy is fixed and has not kept pace with tlie inflationary price rise. He has 
no opportunity for adding to his income from private practice or even con- 
sulting work. He seldom owns an automobile. Nevertheless, his prestige is still 
gi'eat. 

The physician in private practice has somewhat better opportunities for 
making a living. Compulsory health insurance exists for certain classes of 
workers, and there are many voluntaiy health insurance societies. However, 
fundamentally, private practice is conducted independently by the physician. 
As previously stated, many operate small hospitals of their own, but these, as 
a rule, are poorl}^ equipped. One of the leading pediatricians in Fukuoka goes' 
about on a bicycle. House calls are less frequently made than in the United 
States. Since telephones are scarce, this instrument plays a less important part 
than it does in American medicine. 

SPECIFIC PEDIATRIC PROBLEMS 

The high birth rate of the Japanese is well known, klost families have at 
least six children ; in fact, to have less is almost not respectable. IVhile some of 
tliis is due to the expansionistic policj', one does gain the impression that children 
are genuinely liked for their own sakes. Boys are more welcome than girls. 
Giving birth and rearing children are regarded as natural functions. A mid- 
wife usually attends the delivciy, which characteristicall 3 ^ takes place at home; 
hospitals and obstetricians arc largelj- reserved for pathologic eases and wealtly 
pei-sons. 

Growth and Development . — The average birth weight of a full-term, male 
infant is approximatel.v 6 pounds, 11 ounces (3.06 kg.), and of a full-term, fe- 
male infant, 6 pounds, S ounces (2.95 kg.). This is, of course, less than the figure 
for the United States. The length is 49.4 cm. for boj's and 48.5 cm. for girls, 
wliich is lower than tlie American figures of 50.4 cm. and 49.7 cm., respectiveljL 

At 16, tlie Japanese boj-’s lieiglit averages 147.7 cm. and the girl’s, 144.1 cm., 
in contrast to the figiii'cs of 171 and 167 cm. for American boj’s and girls, re- 
spcctivel.v. 

The weight of boj’s at 6 years is 17 kg., at 12 .reai-s, 30 kg., and at 16 years, 
40 kg. American weights average 20.4, 39. and 61 kg., respeetivelj’’, for the 
same age groups. 
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Japanese girls wei 
•lO.J l<g. at 16 ycai-s. 


gh an average of 16.5 kg. at 6 yeans, 30 kg..at 12 years and 
Average American weights arc 10, 30, and 56 kg. for the 


same age gronps. 

From tables made availaiJe to me 1 would eonelude that motor development 
and mental development in Japanese children are eompavable with our own 
children. 

ProNcms of la/fnici/.— Breast feeding is taken for granted in Jiipan. In 
fact, the Ijig problem is to educate mothons to discontinue nursing their infants 
at a reasonable time. “Late weaning disease’’ is an entity under mueli dis- 
cussion. In previous times beri-beri was a problem of greater extent than 
recently. 

Anemia, poor muscle tone, and rachitic changes arc all described as the fate 
of a late-weaned infant. Many children arc not weaned until well into the 
second year. During this period of protracted nursing nrtnally no other 
nourishment is given. It would appear that this factor is responsible for the 
above manifestations. 

Under the influence of pediatric clinics .some progress is being made toward 
weaning at one year. When a breast milk substitute is needed, quite a problem 
is faced. Animal milk is very scarce. Cow’s milk can be obtained in small quan- 
tities. Thin rice gruel is the usual .substitute for milk; obviously, it is far from 
satisfactory. Soybean milk has become quite popular and the results with its 
use are quite good. A sjurthetic “milk’’ made up from peptonized sardine.s, 
millet jelly, cod liver oil, sesame oil. and garden radishes has been used to .some 
extent, and tlie re.sults were fairly satisfactory. 


Dysentery and Dyseniery-lihe Diseases . — These have always offered a con- 
siderable problem in Japan. The universal use of “night -.soil” for fertilizer, 
the abundance of flies, the predominant use of “privies’’ rather than flinsh 
toilets, all contribute to this group of diseases. A good deal ha.s been done on 
the bacteriologj' of these cases by the Japanese, ilita, the Emeritns Professor 
of Pediatries, is credited with considerable work, especially with isolating a- 
group of paradysentery organisms. 

Therapeutically, sulfaguanidine or sulfapyridine, diet, and fluid balance 
comprise the therapy. It is claimed that .sulfapyridine is more effective than 
sulfaguanidine. Rice gruel is used largely as the first form of nourishment in 
these cases. 


During the past twentj--eight yeans, Mita has studied 2,676 patients with 
dysentery. Of this group, causative organisms in 1,750 patients were isolated. 

An interesting entity described in Japan is “ekiri.” This is seen not only 
in cases of acute colitis, hut also in some cases of high fever in association with 
many infections. SjTnptoms are sudden on.set, vomiting, stnpor, delirium, con- 
vulsions, and coma. The susceptible age is generally from 2 to 6 years While 
many theories have been advanced in regard to etiology, an ahnoimal stimulation 
(spasm) of blood ve.ssel.s and of the autonomie nervous svstem as a whole 
coupled perhaps with an ‘ ‘ ekiri diathesis” is set up as an explanation 
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The etiology and nature of “ekiri” appear somewhat obscure. One won- 
ders whether it merely represents a terminal picture of an overwhelming infec- 
tion. The Japanese, endorsing the idea of spasm, have emploj'ed atropine and 
claim some successful results. A sharp reduction in mortality has been re- 
ported. 

Tuherculosis. — Tuberculosis is vnthout doubt the biggest public health 
problem in Japan. Tuberculous meningitis is a very frequent form in infancy 
and early childhood. In 393 patients studied, 17.74 p^r cent were in infancy 
and 64.5 per cent in early childhood. 

The mortality from all forms of tuberculosis in children under one year of . 
age was 75 per cent, from 2 to 5 years inclusive it was 38 per cent, and from 6 
to 11 yeai-s inclusive, 14.4 per cent. During puberty the death rate increased 
to 28.26 per cent. 

The percentage of positive tuberculin reactions among school children in 
Fukuoka ran as follows : 

First Grade — 12.8 per cent positive reaction 

Second Grade — 17.5 per cent positive reaction 

Third Grade — 21.7 per cent positive reaction 

Fourth Grade — 25.5 per cent positive reaction 

Fifth Grade — 27.4 per cent positive reaction 

Sixth Grade — 31.2 per cent positive reaction 

Tuberculosis is the leading cause of death in Japan. In 1938 the death rate 
for the entire population was 206 per 100,000. As a comparison, during the 
same year in the United States registration area, the death rate was 49 per 
100,000. 

Atomic Boml) Disease. — A small group of children (twentjO exposed at 
Hiroshima and Nagasalii were studied and reported. These were children who 
had survived the initial damage. SjTnptoms consisted of depilation, diarrhea, 
hemorrhage into the sldn, sore throat, gingival hemorrhage, and ulceration of 
the mouth. All of this group had some leueopenia and anemia. Bone marrow 
studies revealed an increase in the young fonns of granulocytes (40 to 60 
per cent). It was concluded that children subjected to heavy irradiation died 
shortly after the bombing. The children who surmved appeared to recover 
more satisfactorily than corresponding cases among adults. It was felt that 
blood regeneration was’ more active in children. Four of the twenty died. Diar- 
rhea was marked in one patient, petechial hemorrhages in another. Ulceration of 
the oral cavity and convulsions were the most striking symptoms in two. 

Intestinal Parasites. — Due to the -widespread habit of fertilizing with 
“night-soil,” parasitic infections are quite abundant. Flush toilets are quite 
rare, except in modern buildings. A survey of 581,809 persons in 1937 revealed 
48 per cent carrying parasite eggs. Ascaris Iwnhricoides accounted for the 
largest number, being found in S3 per cent. Hoolnvorm was found in 22 per 
cent. ]\Iultiple infections are frequent. DiplnjUohothrium latum, Tricliuris 
trichinrd, and Enterohius I’crmicularis are frequently seen. Liver flukes 
{ClonorcJiis sinensis), intestinal flukes {Metagonimus yohogawai) , and lung 
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flukes {ParagoJiimus tvcsicrmani) are occasionally cncounlered. Several lo- 
calized endemic areas of Schistosomiasis japanica- are found in certain parts of 
Japan For the most part, the intestinal parasitic infections seen most com- 
monly do not seem to affect the Avclfavc of the children to any apprecialile degree. 

Chronic Lead Poisoning.— In 1892. Professor llirota first described a so- 
called meningitis in infants. The cause remained obscure until 1924-, when 
Professor Hirai discovered that it was a form of lead poisoning. A lead-con- 
taining face powder used by the nursing mother was the cause. This correlated 
with the age of greatest incidence, namely, 6 to 12 months. Basophilic gtanula- 
tion of the erj'throeytes and the lead gum line led to the diagnosis. Following 
demonstration of the etiology the Japanese Govemment passed a law foi'bidding 
the inclusion of lead in face powder. 

Poliomyeliiis . — Cases have been seen, but they arc sporadic rather than 
epidemic in form. From 1931 to 1940 the children’s clinic at the Imperial 
University in Tokyo treated 685 patients. One hundred fifteen were under 
1 year of age, 264 from 1 to 2 years, and 189 from 2 to 3 years. June, July, 
and August saw the largest number of patients. All of these patients had the 
paralytic type. A series of forty-nine patients with abortive poliomyelitis is 
also described. 

Japanese Type B Encephalitis . — While this disease appears to have oc- 
curred as far back as 1871, it was first c.stablished as a characteristic entitj' in 
1924. The mortality rate is as high as 60 per cent, mostly in older patients. The 
onset is abrupt, with high fever, headache, beclouded consciousness, and various 
degrees of paralysis. Complications such as pneumonia or urinary tract infec- 
tions account for many of the deaths. The spinal fluid is clear but under pres- 
sure. The cell count is 25 to 500. At first, 50 per cent of the cells are poly- 
morphonuelears ; later, Ijunphocytes predominate. There is an increase in the 
total protein and globulin. Definite diagnosis can be established by demonstra- 
tion of neutralizing antibodies and complement fixation reaction. Mouse inocula- 
tion is also employed. 

In 1937, Segawa tested the neutralizing potentialities of blood sera of the 
inhabitants of Tokyo, dividing them into age groups. In newborns he found 
78 per cent of sera contained neutralizing antibodies. In the age group of 1 to 
3 years no neutralizing capacity was demonstrated. With increasing age the 
percentage again increased so that in the group from 40 to 60 years, 66 per cent 
of all sera sampled contained neutralizing antibodies. 

Miscellaneous Infections . — ^Eat bite fever, leptospirosis, tsutsugamushi fever 
are encountered. Typhoid and paratyphoid fever occur at times. Leprosy is 
seen, and venereal diseases are common. 


Nutrition.— It was not possible to obtain any definite information con- 
cerning the mcidence of malnutrition and vitamin deficiencies amon^ the chil- 
dren of Japan. Needless to say, many of them are subsisting on a'diet both 
deficient m quantity and quality. Pnk-uoka, being a relatively small city in a 

S T snifer acutely from the food shortage at 

do the large mdustnal cities of the main island of Honshu. 
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Siipei’ficial observations indicate that many children are iindenveight. The 
stunting effect of the diet seems to have been fairly well established.- Reports 
of children being too weak to go to school were obtained. A longer period of 
stiidj" will be required to determine full5- the results of the food shortage. 

CONCLUSION 

It is felt that a better understanding of the medical situation in Japan will 
ultimatelj' improve the outlook for world peace. At no time in the histoiy of 
that country have its people been more anxious to learn American methods. 
In medicine this is especially the case. A vacuum has been created with the 
collapse of German medicine, and we can determine to a great extent what will 
fill that space. 

If American medicine can be brought to the Japanese in all of its fullness, 
so that they will assimilate not only the cold facts but also some of the higher 
spiritual aspects, then world peace wiU have been furthered. In this spirit the 
present account is offered 



Case Reports 


NEPHROSIS 

A CaPC TsHATEn AYiTU CONCnXTrtATKD, Low SaI.T. Ih'MAN Sr.UUM Aiasumin 

Adoumi f!. DhSaxctis. Jf.l)., and Ai.m\ M- Srr.t.JVAX, JI.I). 

Ni;\v Youk. N. V. 

R eferences to the Ireatmcnt of ne{)hrosi.s uith ('oneenlratcd, low salt, 
luiman serum alinuuiu have recently appeared in tiie literature,’--' ■ Ye 
present this case as wc believe it is the fii-st so treated to be reported in the 
American pediatric literature. 

P. 'SL, a white male, aged 4 years. 4 months, was admitt_ed to_the New 
York Post-graduate ilcdical School and Hospital on Sept. 17, 1945. with a 
chief complaint of coryza of seven day.s’ duration and edema of six days 
duration. The boy had been in excellent health all hi.s life until one week 
before admis-sion. At that time, he developed a “ninnine nose ’ and ‘'slight 
cough” without fever. The following day his eyc.s and ankles were .slightly 
swollen. The third day of illness, his abdomen and legs bcuan to swell. The 
family history and past history were noncontributory. 

The child’s admission temperature was 99.4° F.. his pulse was 82, respira- 
tions were 24, and blood pressure was 122/80. He was well developed and 
moderately well nourished, with generalized jiitting edema and moderate 
dppnea. The eyelids were moderately edematous. There was a mild pharj-n- 
gitis ivith a postna.sal drip. The heart was clinically negative, but there were 
medium, moist rales at both lung bases. The child’s abdomen protruded 
moderately; there was a shifting dullnc,ss. Both lower extremitie.s showed a 
4 plus, pitting edema as high as the knees. The child weighed 49 pounds on 
admission; his weight before this saiddon illnc.ss had been -36 pounds. 

-l-dmission blood count was within normal limits ; the urine revealed 3 to 5 
white blood cells per high power field, no red cells, an occa.sional hyalin and 
coarsely granular east, and 2 plus protein. The nonprotein nitrogen Avas 60 mg. 
per cent and calcium was 8.3 mg. per cent. Berum protein values are given in 
Pig. 1 for comparison Adth later findings. Blood cholesterol vai'ied betAA'een 
500 and 600 mg. per cent. 

The child Avas placed on a high protein diet (3 Gm. per kilogi-am of body 
Aveight per day) which Avas salt free. Fluid intake AA-as 500 or 600 c.c. a day; 
output could not bo measured beeansc of incontinence. 

Blood pressure findings repeatedly A-aried between 90/70 and 120/88. 
Urinalysis remained the same ; at no time Avere more than 6 or 8 red blood cells 
present per high poAver field, and most of the time none AA'ere seen. An Addis 
count done one week after admission shoAA’ed a marked increase in the number 
of casts, normal red, Avhite, and epithelial cells. The nonprotein nitro"en 
remained noi-mal. 

Intensive therapy Avith ammonium chloride and magnesium sulfate failed to 
cause d iuresis; the patient remained verj- edematous and Aveighed about 48 

Pltal. cSSinbla Un?ve’?S'ty.‘ York Po-^t-Graduate Atedical School and Ho=- 
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pounds. Over a period of weelis 250 c.c. of blood plasma daily were also given, 
with no improvement. Whole blood transfusions were given as needed to 
maintain the red blood count and hemoglobin at high levels. The ascites in- 
creased to an extreme degree, so a peritoneal tap was done Nov. 28, 1945. The 
fluid lost by this procedure was rapidly replaced and the child was soon as 
edematous as before. 

In the early part of January, 1946, adequate doses of thyroxin, ammonium 
chloride, and mercupurin were administered without effect. Urine showed 3 
plus protein. 

Early in February, a careful cheek was made on the food and salt intake. 
Although the ehild was offered a diet containing 3 Gm. per kilogram of body 
weight in twenty-four hours, because of his poor appetite, we was taking only 
.5 Gm. per kilogram. Although his diet was the accepted salt-free hospital diet 
(Table I), his daily salt intake was actually 1 to 2 Gm. a day. In addition. 


Table I. Salt Free, High Protein Diet With and Without Dialyzed Milk and Amigen 


WITH undialyzed SULK AND NO AMIGEN 


WITH DIALYZED MILK AND AMIGEN 


MEALS 



GM. 

PRO- 

TEIN 

NaCl 

FOODS t 
(Salt free) 

AMOUNTS 

GM. 

PROTEIN 

NaCl 

Break- 

fruit juice 

% cup 

1 

.008 

fruit juice 

% cup 

1 

.008 

fast 

cereal 

Vi cup 

0.5 

.012 

cereal (puffed 

Vi cup 

. 0.5 

.013 


(Cream of 




rice) 





Wheat) 




bread 

1 slice 

3 

.023 


bread 

1 slice 

3 

.023 

butter 

1 tsp. 


.001 


butter 

2 tsp. 


.002 

mUk 1 

1 cup 

6 

.068 


milk 

Va cup 

3 

.260 

amigen) 

2 tsp. 

4 







10 A.M. 









orange juice 


1 

.008 






with 1 egg 


3 

.027 






yolk and 2 


4 







tsp. amigen 




Noon 

meat 




meat (beef) 

1 oz. 

6 

.051 

meal 

cheese 




cheese 





eggs 




eggs 





potato 




potato 

% sm. one 

1 

.030 


vegetable 




carrots 

Vi cup 

0.5 

.013 


bread 

1 slice 

3 

.023 

bread 

2 slices 

6 

.048 


butter 

1 tsp. 


.001 

butter 

2 tsp. 


.002 


fruit 




fruit 





milk 

1 cup 

G 

.520 

milk 





ice cream 

% cup 

10 

.233 

ice cream) 

% cup 

10 

.034 






amigen ( 

2 tsp. 

4 


Night 

meat 




meat (chicken) 

1 oz. 

6 

.048 

meal 

cheese 




cheese 





eggs 




eggs 





potato 




potato 

V> sm. one 

1 

.030 


vegetable 




vegetable 





bread 

1 slice 

3 

.023 

bread 

1 slice 

3 

.023 


butter 

1 tsp. 


.001 

butter 

1 tsp. 


.001 


fruit 

% pear 

0.5 

.010 

fruit 

Vi cup 

0.5 

.004 


(canned 




(apple sauce) 





pears) 




milk ) 

V' cup 

3 

.034 


milk 

% cup 

3 

.260 

amigen ( 

1 tsp. 

2 


Bedtime 

milk 

% cup 

3 

.260 

milk 

% cup 

3 

.034 

Totals for day 


36 

1.636 



68.5 

.500 


•Food habits : Cliild refused meat, vegetables, and potato at both meals, whieh. if eaten. 
Avould have increased the protein intake and also raised the NaCl still higher. 
tRefused vegetable at night meal. 




NKi'iinosis 




\>r.?\NCTt>’ AND SULUVAN : -xj.c 

hp was j-cccivijm salt in the plasma ami blood. Each 2.")q c.e. of plas'«« con- 
tains 3 05 Gm of salt - cacli 250 e.c. of whole ijlood contains 0.o& Gin. of .salt. 
Hc LYmTTc™ gh-e,; l.cc«u.so fck 1,000 c.c;, „t «n„| 0 . 

contains 2.0 Gm. salt. Therefore, im dady salt intake na.s - t«> •> 
child was taken oT all pia.sma and pnt on oQ Gm. of amigcii dailj bj in out In 
This was done by adding powdered amigen to grape .imec flavored witli lemon 
juice and sugar, and to orange juice. Amigen was also added to ice cream, .lello, 
and custards; Despite thi.s added protein offered, the child s total proteins could 
be rai.sed to onlv 3 Gm. per kilogram of body weight in tvventy-foiir hours, .since 
he often refused the food that contained the amigen. IhevcCorc, he was gnen 
50 Gm. of amigen in fruit juice every evening liy gavage. This was given in the 



evening jii ordw to prevent anore.tia as much as possible. Even by this method 
the total proteins were only 1..5 6ni. per kilogram of bodv weight Durio'^ this 
period the salt intake was 1 Gm. in twenty-four hours.* This was lowered to 
approximately ..5 Om. per twenty-four liours by dialyzing tiie milk and bv usinc 
tresh vegetable juices instead of canned vegetable juices. In addition ''special 
attention was given to the removal of salt from all foods as far as possible, and 
special bread was prepared. Each 300 Gm. of canned vegetable juice contains 
Gm. salt. Each quart of undialyzed milk contains 172 Gm 
d'fb'zmg the milk in the hospital, this value was brought down to 
.340 Gm. salt per qiiart of milk. A commercial preparation of dialvzed millc 
winch contains .330 Gm. of salt per quart of milk may be u.sed- it was used on 
this child during the last five days of hi.s ho.spital stay (Table 1).' 
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The boy continued to be edematous and ascites ivas very marked. His 
protein intake was 16 Gm. daily, or about 1 Gm. per kilogram of body weight. 
The urine showed 4 plus protein, and 8 to 10 hyalin casts. The albumin-globulin 
ratio was inverted .(Pig 1). 

On March 8, 1946, the child was given his first dose of 15 Gm. of con- 
centrated, low salt, human serum albumin by slow, intravenous drip. The 
albumin comes in 5 Gm. quantities in vials of 20 c.c., each of which has the 
osmotic equivalent of approximately 100 c.c. of citrated plasma. When injected 
intravenously, it draws approximatel 5 * 70 c.c. of additional fluid into the circula- 
tion within 15 minutes, except in the presence of dehydration. The extra fluid 
reduces hemoconeentration and blood viscosity. One vial contains only 0.06 
Gm. of sodium. Each vial of albumin was mixed with 30 c.c. of 10 per cent 
glucose to facilitate intravenous injection, since the albumin alone is very viscous. 
Therefore, three vials were dissolved in 90 c.c. of 10 per cent glucose. It is 
advisable to give the albumin solution at a rate not exceeding 15 drops per 
minute. There was no unfavorable reaction to the albumin. 

This solution ivas given dailj' for two montlis. After three doses the child 
lost 9 pounds, the edema of the eyelids completely disappeared, the edema of 
the ankles diminished by 50 per cent and the ascites diminished greatly. The 
child’s appetite improved remarkably. His protein intake went up from about 
1.5 Gm. to 7 Gm. per kilogram of bodj' weight in twenty-four hours. He lost all 
of his edema and his weight went down more slowly after the initial loss of 
9 pounds in three days, but continued to go down consistently from 50 pounds 
to 34 pounds within two and one-half weeks (Pig. 1). At that time, he stiU had 
a mild amount of ascites. His weight then started to increase gradually. As 
pi'oof that the child was having a time weight gain, a nitrogen balance test was 
performed. On April 18, 1946, during a twenty-four hour period, the total 
nitrogen intake was 9.5 ; nitrogen output was 12.6 Gm. The cliild was, therefore, 
in a negative nitrogen balance of minus 3. Pyridoxin Avas then given in a dosage 
of 50 mg. daily in an effort to promote better utilization of amino acids, espe- 
cially tryptophan, and thus obtain a posith'e nitrogen balance. A nitrogen 
balance test done on April 30, 1946, shoumd that in a tAventy-four hour period 
tlie child took in 11.4 Gm. of nitrogen and put out 8.4 Gm., and aa'US in positive 
nitrogen balance of plus 3. The nitrogen intake Avas recorded daily and Aims 
found to be betAA^cen 10 and 14 Gm. 

During the two-month period that the ehild recerted the concentrated, low 
salt, liuman serum albumin, the urinary protein decreased to a value of 1 plus; 
very fcAv white blood cells and no casts AA-ere found. Serum proteins Avere altered, 
serum all)umin increased, and globulin decreased proportionately until a normal 
albumin-globulin ratio was obtained (Pig. 1). Blood' cholesterol fell from 850 
to 300 mg. per cent. 

Since the child continued to improA-e, the Ioav salt, human serum albumin 
Avas discontinued on May 3, 1946. He AA-as kept in the hospital for eleven daj'S 
folloAA-ing discontinuation of the drug, but AAdien blood and urinarA' findings AA’ere 
not adversely effected, he AA-as discharged on Slay 14, 1946. He reeeiA-ed the 
high protein, salt free diet at home. 

PolloAA--up examinations on June 12, and July 15, 1946, AA-ere made. The 
child Aveighed 40 pounds, temperature AA-as normal, there AA-as no edema or ascites, 
and the rest of the physical examination AA-as noimal. Urine tests revealed 1 
plus protein. Avith no other abnoimal findings; blood count Avas normal; total 
protein Avas 5.7 per cent: albumin, 3.5 per cent; globulin, 2.2 per cent; albumin- 
globulin ratio, 1.6:1 ; and cholesterol AA-as 220 mg. per cent. 'The child leads the 
life of a normal, active, 5-year-old boy. 
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COMMLNT 

This patient did not respond over a period o£ eight months to any o£ tlie 
accepted methods o£ treatment. Ilis improvement \va.s prompt and .slnkuig fol- 
lowin" the administration of concentrated, low salt, liuman serum alhuinin. In 
additfon, he was on an especi.aiiy rigid, salt free, high protein diet with dialyzed 
milk. He also received pyridoxin. Following the administration of pjiidoxin, 
the patient went irom negative nitrogen balance to positive nitrogen balance. 
We, therefore, iielieve that a rigid, salt free, high protein diet with_ dialyzed milk, 
and pyridoxine are valuable aid.s in the treatment^ of nephrosis. Naturally, 
further clinical studies arc needed for a true evaluation. 
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ADDENDUM 

Since this article was submitted for publication, four additional patients 
ivitli lipoid nephrosis have been treated by one of us (A. G. DeS.) in the Xew 
York Postgraduate Hospital. The mctliod of treatment has been the same as 
described herein. The patient whose case record was discussed in this article 
was last examined on Nov. 20, 1946. lie is in excellent condition. 

The second child so treated has also been discharged from the hospital. 
He is in good condition, free of any signs of edema, and in positive nitrogen 
balance. 

The other three children are still in the hospital. They have been under 
treatment for periods of two weeks to seven weeks. All three are practically 
free of edema and show marked clinical improvement. Tw'o of these patients 
had several peritoneal taps done in other hospitals to relieve marked abdomi- 
nal ascites. It is interesting to note that none of our children treated with 
concentrated, low salt, human serum albumin required peritoneal taps after 
this treatment was started. 

It is our impre.ssion that the results obtained in the treatment of lipoid 
nephrosis with the above outlined management are far better than with anx- 
other methods we have used heretofore. 

A more detailed report of this clinical experiment with control studies 
v.uii be published later. 



SYEINGOMYELIA, MOK VAN’S SYNDEOBIE 

Edward B. Holley, JM.D. 

Salt Lake City, Utah 

I N 18S3 a report by Augustin Morvan^ in the Gazette liehdomadaire de mcdecine 
et de chinirgie presented seven ease studies which were considered to he 
examples of a nev’^ disease. Characteristics of the entity were loss of pain and 
temperature sensations of the extremities, amyotrophy, paresis, trophic disturb- 
ances of the phalangeal bones and joints and the skin overhung these areas, 
and mutilation of the fingers and toes resulting principally from painless, un- 
noticed trauma and infections. The etiolog3' of this s3uidrome was not Iniown 
to iMorvan, but he expressed the belief that the source of the disturbance was 
to be found in the spinal cord. Charcot,- Joffroy and Achard,^ and latei’, 
Ivalindero and illartinesco,'* presented evidence which led them to classify Mor- 
van’s syndrome as a chronic form of sj'ringomelia, characterized mainly by 
trophic changes of bones, joints, and skin. To the present time, there have been 
no new concepts offered regarding the etiologj’^ or even the pathologj^ for as 
yet tliere have been no necropsy studies reported of patients who have died with 
this condition. 

Since tlie initial discussion of this s3'ndrome, infrecpient case studies have 
been reported, in which the findings have paralleled to some degree those ob- 
served by Sloiwan. After a review of the available literature, a total of twenty- 
one case reports was found. Seven of these were included in the original report 
by Jlorvan. 

Following arc the summaries of the remaining fourteen cases, five of which 
were of adults and nine of children : 

YeallancF reported a case of a 49-3-ear-old, white male who complained of 
sores on the right hand. Some thirteen 3mars previousl3’' he had observed pain- 
less whitlows occurring successively on the little, ring, and middle fingers and 
the thumb of the right hand. Sensations to pin-prick, heat, and cold were found 
absent on the right side of the face, neck, upper limb, and thorax as far down 
as the sixth rib. 

Gate and T)ievenon“ described a case M-ilh bilateral anesthesia of the 
hands, contractions of the fingers info hooks, thick, liard, diy skin, and painless 
infections of the hands. Tliere was a h3'pesthesia of the light hemithorax and 
right arm. The presence of a bilateral positive Babiiiski’s sign was the only 
other abnormal finding of the pln-sieal examination. Eoeiitgenograms whicli 
revealed an almost total destruction of the distal phalanx of the right thumb 
were the onl3" abnormal laborator3' studies. 

jMandeville' presented the case of a 45-3-ear-old, Negro female who had 
osteomyelitis of the left ring finger. Eoeiitgenograms of the hand revealed de- 
struction of the distal phalanx of the tlinnib as well as tliat of the ring finger. 
Two 3-ears later the patient complained of a cracking open of the fingers and 
loss of the finger nails. The following 5-ear, atropli3- of the muscles of the hands 
and ulceration of the skin of the fingers were observed. Eesponses to pain and 
temperature stimuli ivere present at that time. The left upper extremity later 
revealed a brawii3- swelling of the skin with disuse of the arm. Eoeiitgenograms 
revealed a Charcot's joint of the left shoulder. There was also atroph3’^ of the 
distal half of the terminal phalanx of the left thumb and the tips of the terminal 
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plialmiccs of the left index, middle, and ring fingei-s. 9 |iere vns a pcrsi,stcnt 
flexion ‘clef ormilv of the distal intcrplialangeal .iojnts, giving the appearance 
of the “claw-hand’' which has been occasionally dcscnlied ni cases of Moiwan s 
syndrome. After several months of a painless, draining infection of the left 
thumb, a guillotine type amputation was performed on the left forearm itie 
limited pathologic report presented in this paper revealed nothing winch claritica 

the nature of this disease. . n rt 

Homans and Thaniihauscr^ have discussccl the case of a G8-year-old, Italian 
male who demonstrated a reduced response to pain and temperature stimulation 
lielow the knees, ulcers and liyperkeratosis of the feet, mutilation of several 
phalanges with destruction and distortion of the inetatni’sal-phalangeal joints, 
and spontaneous fragmentation of some of the |)halan"cs of both feet. All of 
the nails of the fingers and foes had an opaciuc appearance similar to frosted 
glass. The ulnar nerves were palpable as thickened cords without nodular or 
spindle-shaped deformities. There was a definite atrophy of the thenar and 
hypothenar areas and the intovossci of both hands. The remainder of the 
physical examination was not unusual, and the laboratory re.sults were not 
abnormal. It is doubtful that this represents an example of ilorvan’s sjTidrome. 
The patient had minimal sensoiw changes and palpable ulnar nerves, which 
indicate that the condition could he clas.sificd in that group of hypertrophic 


neuridites described by Dejerine and Sottas' in 1893. 

The most recent report of Morvan’s sjTidromc occiiiTing in an adult was 
that of a 49-year-oId, Negro female seen by Bloom and iloss.” This patient 
was perfectly well until the age of 43 years, when swelling and stiffness of the 
right upper extremity followed a relatively painlcs.s infection of the hand and 
arm. Shortly thereafter a similar swelling was ohseiwcd involving the left 
upper extremity. Several painless ulcere then developed on the fingers. The 
wTist .ioint.s were crepitant but not painful when moved, and the range of mo- 
tion was good. The response to pain and temperature stimuli was lort in both 
hands, but light touch and tactile sensations were normal. No muscular atrophies 
or fibrillations were ohseiA'cd. Boentgenograms .showed old, disorganized frac- 
tures in both wrists, erosion of the terminal phalanges, soft tissue swelling, and 
“claw-hand.” All laboratorj- studies were within normal range. 

The remaining nine cases represent the total known occurrences of ilorvan’s 
sjTidrome in children. Parks and .Staples" recently found seven cases in chil- 
dren in the European literature, to which they added two case studies of their 
own. All of these patients had an onset early in childhood. There was an 
almost equal involvement of the two sexes. The striking initial disturbance in 
these patients was the s>-mmctrical loss of sensation to pain and temperature 
and later to touch sensations in the distal portions of all four ex-tremities 
_ Thep findings were followed by trophic disturbances of the skin, and atrophV 
of the bones of the hands and feet with resultant defonnitv of the nails Finally 
there occurred spontaneous amputations of digits or parts of di<nts due to the 
presence of infection. There was no paralysis, muscular weakness or atronhv 
observed m these patients. Laboratorj^ studies were not abnormal in anv of 


^ 23S-year-oId child presents characteristic 
si^s and s;™ptoms not unlike those previously described, in which the disuse 
fii*st made itself evident at three months of a^e : 
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waj By the end of tJie third month, however, tlie nails of the toes and fingers 
had ceased to grow and tlirec aeneralized, clonic convulsions occurred in a seven- 
day period. No trauma or illness was known to be present. Two months later 
the parents first obser\cd that an older sister was walking on the fingers and 
hands of the infant uitliout causing him any apparent pain or discomfort. The 
paients did not become alarmed because the hands appeared normal. At the 
age of one year the incle.\ finger of the lett hand was found to be red, swollen, 
and ivarm. In spite of apparent soreness of the finger, the child was content 
to play as usual and used the finger as though nothing wei’e wrong. When the 
finger vas biimjicd. touched, or manipulated, the child did not cry out or object. 
No treatnunt vas instituted, and after several days the redness and warmth 
disappeared, but much of the swelling remained. Six months later a similar 
painless iniohement of the left middle finger was noticed. The local plij'sician 
was consulted, and the finger was incised. No anesthesia of any kind w'as used. 
In spite of this, no sign of distress was expressed by the patient. A small amount 
of purulent material escaped from the incision and there was very little bleed- 
ing. Three months jiassed before the wound wms completely healed. Coinci- 
dentally. it was noticed that the nail of the still swollen and somewdiat clubbed 
index finger was much moie irregular, convex, and smaller than its fellow' of the 
other hand. The skin of the hands was tough, dry, and firm. 



Pig-, l-l. Pig. IB. 

Fig. lA . — Lme at iirists indicates limit of area of complete anesthesia. Hypestliesia is 
present to elbows. Tiophic disorder of skin of forearms is shown 

Fig. I.B. — Demonstrating blunt terminal phalanges and "claw’-likc” deformity of left hand. 


Tliere were no new’ developments nntil five weeks before the next admission. 
At that time, the patient was admitted to a local hospital -with pneumonia. 
Sulfonamide therapy was instituted, and the response was satisfactory. While 
in tlie hospital the cliild became very irritable, and at times was seen biting 
his wrisls and forearms-. The wounds nearer tlie wrists were deeper, but seemed 
to be much less painful than those near the elbow’s. iMarkings from the bites 
were still' very distinct at the time of discharge from the hospital. Two weeks 
later, similar markings bad appeared high on the arms, and the old areas on 
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the forearm Yverc mueh more evident, yet no one. had seen 

deen laecration was discovered in the distal intcnihalainrcal fold of the lei t 
index fin"cr ^Yhcn the laceration was cleaned and dressed, very httle hlecdinsr 
occnrred'anil the child did not re.sist or cry. After several days, the laceration 
had not he-^un to heal and tlic mavkinas on the arms and forearms seemed to 
he spreadinii. Becansc of those distnrhances the parents brought the child to 
the Salt Lake County tteneral Hospital for dia<znosis and treatment. 

llis development had been moderately retarded. The patient sat at age 
9 months, crawled at age In months, hemin to stand at IS months and had 
walked two or three steps at a time for the previous two months. The child s 
diet had been adcfpinte and satisfactory in all respects. Immuni/ations foi 
diphtheria and tetanus were completed in Dceemiicr of 194a. The ianuly his- 
tory was noncontrihutory. 



Fig. 1C — Limit of hypesthfcsia is iwlicated by ime above toes. 


Phy.sical examination at the time of admission revealed a rectal tempera- 
ture of 99.8° F.; the pulse was 100, and the respiratorj- rate 22 per minute. The 
systolic blood pressure was 88 and the diastolic 58. The height was 33 inches, 
the weight 24 pounds, and 'the occipital-frontal circumference 18 inches. The 
child did not appear aeuteh- ill or distressed. The body size and proportions 
appeared normal, and the nutrition was good. The patient played cheerfully 
in the presence of his parents, but soon became irritable when stranger’s ap- 
peared. All tasks reciuiring the use of tlie fingei-s were accomplished uith, a 
great deal of difficulty and were awkwardly performed. E.xcept for a mild 
rhinopharyngitis and hypospadias, the positive findings of the physical examina- 
tion were limited to the extremities. There were scattered, bright pink, super- 
ficial lesions on the dorsal surfaces of the upper extremities from the wrists to 
the shoulders. These were round or oval in shape, O.S to 2.5 cm. in diameter, 
and had a fine bran-like desquamation near tlie peripheiy. The lesions appar- 
ently did not itch. The skin of the hands was ven* drv and thickened, especially 
on tlie fingers near the nails and around the old laceration of the ’left index 
fingei. The margins of the laceration appeared thickened and keratotie and 
no gi-annlation tissue could be seen in the wound. The nails of the clubbed in- 
dex and middle fingers of the left hand were convex and curved over the ends 
of the fingers. Both nails were much smaller and thicker than those of the 
corresponding fingers of the right hand. The other nails were in-inkled thick- 
ened. concave, and wider than they were long. The nails of the toes were more 
normal m shape, size, and thickness, and the skin of the heels and toes was dm* 
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wa\ By tlic end of the third month, however, tlie nails of the toes and fingers 
had ceased to gron and tlireo ueneralized, clonie convulsions occurred in a seven- 
day period. No trauma or illness was knoun to be present. Two months later 
tlie parents first obserced that an older sister was walking on the fingers and 
hands of the inlaiit without causing him any apparent pain or discomfort. The 
paients did not become alarmed because the hands appeared normal. At the 
age of one year the index finger of the lett hand ^^as found to be red, swollen, 
and uarm. In sjute ot aiiparent soreness of the finger, the child was content 
to play as u.sual and used the finger as though nothing were wrong. When the 
finger vas Immped, touched, or manipulated, the child did not cry out or object. 
No treatment vas instituted, and after several days the redness and warmth 
disappeared, but much of the swelling lemained. Six months later a similar 
painless nnohement of the left middle finger was noticed. The local iihysician 
was consulted, and the finger uas incised. No anesthesia of anj^ kind was used. 
Ill spite of this, no sign of disti'ess was expressed by the patient. A small amount 
of purulent material escaped from the incision and there was very little bleed- 
ing. Thiee months jiassed before the wound was completely healed. Coinci- 
dentally, It was noticed that the nail of the still sw'ollen and somewhat clubbed 
index finger w as much moi e irregular, convex, and smaller than its f ellow' of the 
other hand The skin of the hands was tough, dry, and firm. 



FiS. lA. Fis. IB. 

lA. — Line at wrists indicates limit of aica of complete anesthesia. Hjpesthesia is 
present to elbows. Tiophic disoider of sKin of forearms is shown 

Fiff. IB — Demonstrating blunt terminal phalanges and “claw -like" deformity of left hand. 


There were no new developments until five weeks before the next admission. 
At that time, the patient was adinitted to a local hospital -with pneumonia. 
Sulfonamide therapy wa.s instituted, and the response w'as satisfactory. While 
in the hospital the child became very irritaljle, and at times was seen biting 
his wrists and forearms’ The w ounds neai-er the wrists were deeper, but seemed 
to he inneh less painful than those near the elbows. Markings from tlie bites 
were still’ very distinct at the time of discharge from the hospital. Two weeks 
later, similar markings had appeared high on the arms, and the old areas on 
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Tlicvc was very little elian"c in any of the finclinixs clnriiiir the thirty-six 
clays of ]ios])itnli7:ation. The shin lesions and laceration of the left index finger 
were much the same at the time of dischai'ge as they were at the time of admis- 
sion. The child was frcciucnfly seen pushing Ihc lacerated finger hade and 
forth across the teeth, causing it to hleed. This did not appear to he painful. 
The patient could sit, stand, and crawl, hut could not walk at the time of ad- 
mission. A total of ten words were used by the ])atient, and none of these were 
ever used in comliinations. The enlii-c hospital stay was uneventful, and the 
patient was discharged .to his home on the tliirty-sixth day. 

COXCt.USlONS 

A review of the literature has revealed a total of twenty cases of llorvan's 
disease. A case of llorvan’s syndrome occurring in a 25,f!-year-old male is 
presented. This child is helicvccl to he the youngest yet reported. 
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and thick, but elseiiliere i\as not abnormal. The joints of the lower extremities 
exhilntcd an exaggeration of range of motion, and the muscles were soft and 
dabby to palpation. 

All of the superficial and deep tendon responses were hypoactive. No 
pathologic responses were elicited No muscle wealmess, faseiculation, atrophy, 
01 paresis n as obsen ed Except for the fingers, the extremities were sj'mmetri- 
cal. There nas a definite, bilaterally symmetrical, glove-like area of anesthesia 
to pain and tempeiature stimuli There was a similar lack of response when 
these same areas v ere touched with cotton Areas of hypesthesia extended from 
the wrists to the ellions, with tlie greatest reduction of sensation perception 
distally Abo\e the elbows there was little if any change observed. Similar 
disturbances weie found in the lower extremities, but to a lesser degree. The 
toes demonstrated a rather marked hypesthesia to pain and temperature, but 
response to lia,ht touch was present. There w’as a progressive increase in the 
degree of resiionse to pain and temperature stimulation to a level just below’ 
tlie knees All other body areas were apparently not involved. 



Fig. IJD — deformity of left hand is shoT\n. There is no change In bone structure. 


Repeated blood studies and urinalyses w’ere normal. All blood cultures 
lemained sterile and blood agglutinations w'ere negative. The blood serum 
calcium w'as 10.9 mg. per cent, and the serum phosphorus level w’as 4.4 mg. per 
cent. The klantoux and Kahn tests were negative. Repeated cultures taken 
from the skin lesions and scrapings obtained from the nails and the laceration 
of the left index finger w’ere not remarkable Pollow'ing is the interpretation 
of the roentgenograms by Dr. Henry H, Leraer. Head of the Department of 
EoentgenoTogj’ of the University of Utah School of Medicine ; 

“Both hands: There is delayed appearance of the seeondaiy centers of 
ossification of the metacarpal bones and of the phalanges There is a “claw’” 
deformity of the left hand with marked invei-sion of the fifth finger. The hone 
structure is normal. 

‘ ‘ Both feet : There is a delay in the appearance of the secondary centers 
of ossification of the metarsal bones and phalanges. Both fifth toes show the 
presence of ‘only two primary centers of ossification for the phalanges. The 
middle ossification center appears to be missing. 

“There is obvious delay in the development of the secondary centers of 
ossification. The findings place this child in the tenth percentile class (slow') 
according to the method of Vogt and Viekei’s.” 
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Tbere wiis very liUlc climi”c in any of tlic fiiulinus cluvin" the Ihivty-six 
(lays of liospitalization. The skin lesions and laceration of the left index finger 
were much the same at the time of disehai'cc as they were at the time of admis- 
sion. The child was frccincntly seen pnshinsi the lacerated finger hack and 
fortii across the teeth, cansing it to bleed. This did not appear to he painful. 
The patient could sit, stand, and crawl, hut could not walk at the lime of ad- 
mission. A total of ten words wore used by the patient, and none of these were 
ever used in eomhinalions. The entire hospital slay was uneventful, and the 
patient was discharged .to his homo on the thirty-sixth day. 

coNcrx'siox.s 

A review of the literature has revealed a total of twenty cases of Morvairs 
disea.se. A case of Itlorvan's syndrome occnrrintr in a 2V!-ycar-old male is 
presented. This child is hclieved to i)c the yoinmest yet reported. 
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The Academy Study of Child Health Services 


Xot(: The cnitral ofj'ice of the Study of Child Health Services has moved to 3346 Massachu- 
setts Avruue, X.JT., ll'ashington S, D. C. 

One of tlie outstanding cliaracteristics of the current Study of Child Healtit Services 
is the broad scope of its inquiry, llanv excellent and detailed surveys of child health 
have been made in local areas dealing with limited aspects of the entire field, but never 
before has there been a similar attempt to gather information pertaining to child health 
on such a wide scale at one time. From the previous, rather specialized investigations it 
has been impossible to gain an over-all picture of the situation such as that which is sought 
by the Academy Study. 

When the study was first being organized, there was considerable discussion concern- 
ing the advisability of carrying it out on a sampling basis throughout the country. Intcn- 
.sive study of facilities and servites in certain selected areas would have greatly simplified 
the conduct of the study and would have decreased the amount of work involved. The 
.sample technique was abandoned, however, in view of the fact tliat one of the fundamental 
purposes of the study has been to stimulate local groups to evaluate sendees for child 
health in their own communities. A sampling study would not have yielded sufficiently 
detailed information for community analysis on a nationwide scale. 

In the conduct of the Academy Study, pediatricians, other physicians, and dentists, 
by virtue of filling out their own questionnaires, have had an opportunity to become fam- 
iliar with some of the forms used in collecting the desired information. They will thus 
have become aware of the Series III schedules relating to physicians and dentists in pri- 
vate practice, and some physicians will also have reviewed or assisted in the completion 
of some of the Scries I schedules designed for hospitals and institutions. Although the 
Series II and IV schedules have been mentioned briefly in earlier articles dealing with the 
study, the exact content and coverage of all the series have not been published in any detail. 
It may be of interest to the individual pediatrician and physician, therefore, to learn that 
the particular schedule which he filled out and returned represents onlj- one of a total of 
twenty-three schedules. In order to dispel the belief that the questionnaires for those in 
private practice constitute the full extent of the study, and as a means of indicating the 
actual scope of the project, a more complete description of all the schedules is presented. 

The twenty-three schedules mentioned are divided into four m.ajor categories or series 
representing the four fields of inquiry covered by the study: 

SEUtKS I 

Series I schedules seek information regarding facilitie.s, services, and personnel avail- 
able in hospitals and other institutions which admit children. This series includes eight 
schedules in all, which arc identified as follows: 

Schedule I-A. Information on Pediatric llospitnls, General Hospitals and Other Hos- 
pitals With Maternity Facilities . — This four-p.age schedule contains twenty-nine questions 
including such items as type of ownership, admission policies, typo of administration, serv- 
ices rendered, capacity and physical facilities, medical and nursing stall, and departmental 
organization. This schedule was designed for use in those states where the Commission on 
Hospital Care Survey did not coincide with the Academy Study. 

Schedule I-B and I-C . — In states where a suirey under the auspices of the Commission 
on Hospital Care was in process at the .same time as the Study of Child Health Services, 
information for Schedule I-B was collected in cooperation with the Commission and Schedule 
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I (' pomi.letcrt tlio »f <1iiOi from the Cotumi‘.«ton «chc<lulc‘<. ‘’'P 

(hitn containoa m i^cht'anles lU nml tC eomhined are i.lentieal rritli tlio>-o included in 

Scliednlo 1 A. 

Schcihili I T). K]ip])]nni iitnni Infnrmnhon on fifiirrnl, iVdintne ntul ilatcnnly Uot 
jitlnls trifli riini(t;-Kn( or ,Vor< In preparing the icheduIfK for the hoopifnli, an 

attempt ha'' heeii made to introduce qualitntne as tiell as t|uanlitati\c \ allies, for this 
purpose, the cooperation of the pediatricians themselres has been obtained, Ph\sicinn« 
who are familiar with pediatric practice are oI.mohsIv best qualified to craluatc hospital 
scrrices for children. Hence, i^ebcdiile 1 H was prepared with the thouttht in mind that it 
showld lie Idled out b> a pediatruian at the time of a personal iisit to the hospital. Thi« 
schedule iiiai therefore he considered as a supplement to Schedule 1 A, addinfr qiiabtathc 
■values whuli would otherwise ho lachiii". 

Mialuta I i: Throiinh 1 .t all relate to spe, lal hospitals. Hach of thc«e s,bcdulcs con- 
sists of four pajses containing items sj>eciticall\ comerned with the accommodations, services 
and facilities for care of ihildren in the following special fields: 

Schriluk I L AVrioiis and Modal nocptlah, Inrhultno InUitutwns for the Fcchle- 
Mtndcd. 

Scheduh I F. Tuhtradovs ITo'.jiilah ; Sanatoriums and J’rruntorintns Admtltmff Tu- 
hcrridoiis PnfiC'Ks. 

.Schedule / G. Coiiinlcscr at niul ('hroiiir ffospifiils, I.’rsf J/omrs nml .Yiirsinp Homes. 

Sdicdulr I ll. Cnnlaawu't Piscosc //ospifrtfv. 

Schedule 1 .1. Orlhopido IJo'intah 


Murs n 

Senes H includes eight difTerciit sdiedules all toncemed with services and facilities for 
child health provided bv publn and private health organizations and agencies. 

Schedule ll. Summary of Puhhc Health .Srriicis .Itnifnhle for Children . — As its title 
indicates, this schedule gives a sunimarv of all officud health services for children available 
in each countj, citv, state, or local licaltb district. 

Schedule ll A. Medical fl ell Child Conferences . — -V copv of this schedule is being com 
plefed 1)V each agenev or organization ■which conducts well child conferences. The items 
include admission policj , detailed information concerning tvpes of clinics, personnel, num- 
ber of sessions held, number of patients seen, tv pe of service rendered, and the location 
of the conferences. 


Schedule ll IS. Denial Senices for Children — The information sought by II B is sim- 
ilar to that concerning the well iluld conferences, including a breahdovvn of the type ot dental 
service rendered to children over a one vear period. 

Schedule ll C Menial Hygiene Sen tees for Children . — Admission policy, specific data 
on tv-pes of cases and services rendered during a one rear penod, personnel on staff, and 
amount of service to other agencies such as schools and welfare organizations illustrate the 
tvpe of information being obtained on this schedule. The type of cases for which infor- 
mation is sought include mental deficiencies, psjclioses, convulsive disorder, delinquent®, 
and behav lor problems 

Schedule ll D. Health Services for Physically Handicapped Chddren.—ln. addition to 
bachgronnd information, II D is concerned specifically with the number of children and 
the tv-pes of cases seen during one vear, including orthopedic, poliomyelitis, cerebral palsv 
rheumatic fever, and heart disease. Special attention is paid to the number and work 
Status of professional staff personnel supplying these services. 


Schedule ll r. Communicahle Disease Control.— II E includes data on number of im- 
munizations for smallpov, diphtheria, whooping cough, and typhoid, personnel administering 
service, and special information concerning services bj official health agenev in relation to 
communicable disease control. 


Schedule II F 
program as medical 


School Health Seruees—IIT covers such items in the school health 
CMiminations, special examinations including vision, hearing, anl tuber 
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culo'i' tests, special services relating to nutiition, ps_\ eliiatrj , speech and so forth, medical 
aid iiurMng peisonnel amiable, liar'iiig services pionded, and number of children seired bj 
pi ogi am 

Schcclule II G Piihiu Health ^wsuig Seruces—llG lelates to the extent and types 
of nui'-ing semce lendered during a onejear peiiod, including number of nuises and the 
''pc'- of piugranis m nliiih tliex participate 

SERIES in 

Since tlu three '-iheilules included in this series ha\e been described and distributed 
uideli thioughout the countn a detailed desciiption is not needed heio Bj non almost 
e\ei\ plnsuinn and denti=t m the countn mil haie been at least exposed to one of the 
three foiins uhich include 

Hchidah III A Phy9Hian<i in Pmate Piactice. 

ScluduU III IS Pechatnciani, in Pmate Practice 

Sihcdnle III C DentiAs in Pmate Piactice 

SERIES 1\ 

Tins senes ot schedules is a fault recent addition to the study list. So far only tt\o 
of the piopoaed three schedules to be included in this senes hare been deteloped in final form 

Scli((7ule IT 1 Pediatiic Ldiication in Medical Schools — The first of the detailed 
schedules dealing mth pediatric education is a ten page foldei coreiing all aspects of 
undergraduate teaching ui all medical schools in the United States Since this is the first 
description ot those schedules to appeal, a comidete outline of the contents is presented to 
illustiate the iiitensne nature of this impoitant pait of the Academj Study. 

The mam headings of this schedule aie as foHous 

1 Marne and location of medical school 

2 Enrollment ot last ten classes 

a Eniollment in each of the four academic giades. 

b Muniber graduated . 

c M'timbei of applicants and pei cent qualified foi admittance to school 

3 Bequiremcnts for Admission (excluding nartime accelerated program) includ 
ing acceptance of uonien and Negroes 

4 Orgnnuation of Depaituicnt of Pediatries, including subjects taught and bi 
■nhicli department. 

o Staff of depaitraeut (actiic), including houis per school j ear dec oted by staff 
menibeis to canons teacliing acticities 

6 Budget (194G 47), shocciiig source and amount of funds for teaching, research, 
and othei aeticitios 

7. Student houis in pediatncs 

a Propoition of time dccoted to pediatrics duiing each of four academic jears 
b Detailed analysis of subject matter coceied, method used, and acticities 
and/or set c ices iierformed bj junior and senior students 
c. Amount of time and duties of clinical clerkship 

S. Opportunities for obsercation and practice m caic of normal neceboru, prenia 
tures, special handicap*!, cone alescents, dental patients, and patients in speoialtj, 
clinics 

9. Public health acticities Participation of junior and senior students as ob- 
sercers or ccorkers in child health conferences, school health and nurserj school 
programs, cluldicn’s institutions, etc, 

10 Clinical facilities need for teaching. 

a. In patient facilities Number of children’s beds used for teaching, by type 
of sere ice in each hospital affiliated with a medical school. 

b. Outpatient facilities Number of child patients and total children’s cisits 
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opi'ortiiiiitu’^' for worK witli ''<’r\iro dopnrtrncril*' on Fociol u^pcct® 

of ( 11 *^ 00*10 jind on n^-o of coniniunitx farintic*-. 

12. I'acilitics a\ailaliU' for pi'diatric pathology. 

1.‘!. Tp\tlinolx= ii'-i'il. » 

Schrrhilr IV li. Pfdiatric I'lliKotinn in HoKiiilnU .Ipprniid h;i .linrrican Mrilicttl Jfo9- 
cintwn for Pidintnc ]:rM(}cnrc<< null /V/lon ^/ops.— Wlieroa*. Splicilule IV-A i« conoorncil aitli 
the nnderftrailnatc tcaeliinp of jiediatrii"- in nieilieal ‘•chooN, ScheiluJe I\ -H if intended to 
cralviatc the teachintt reeeixed l»v aFFi*.i;int reFidentF^ reFidontF^ and fcllous in the teaehinft 
ho-pitalF tlirouttliont the eonntry. It would In- deFiialile to inelude in fliis iiortion of tlie 
Stud> all hoFpitalF whiidi ha\e been approx ed l«y the American Medical AFFociation for 
pediatric internshipF aF xxell aF aFFiFtant reFidenccF and rcFldenceF, There are fo inanx 
iiiFtitiitions approx’ed for interriFhipF that the amount of effort inx'olx'ed includiatj tliOFO 
did not appear jiiFtified. 'I’liiF Fehedule, therefore. dealF primarily xxitli the trainintt re 
ceixcd hy tho=e xxho xxill ultimatelx become pediatrieian=. 

The iteniF included in tluF Fchedule max be Funimarired of folloxxF; 

1. Identification of the hOFpifal xxitli dcFignation of type of oxxner=hip and con- 
trol, and medical Fchool afliliation. 

2. The lioiiFC Ftaff aetixe on the pediatric serxice. 

o. The clinic facilitieF ax-ailable for teaching, including premature and nexxborn 
care. 

4. The number of pediatricians responsible for teaching the house staff, xxbetlier 
on full or part-time and xxhetlier or not certified by the American Board of 
Pediatrics. 

5. The number of autopsies and the extent to which residents a'=ist in the path- 
ologic XTork. 

G. The responsibility for routine laboratory xxork on the part of student, intern, 
assistant resident, resident, felloxx-, or technician. 

7. Detailed description of the txpe« of experience axailable to residents on the 
pediatric «erxice, both in patient and out-patient. 

8. The type of well child serxice in xvhich the residents participate. 

9. The number of hours spent by residents in teaching conferences, discussion 
groups, ward rounds, etc. 

10. The amount of opportunity axailable for training in pediatric specialties. 

11. The amount of teaching which is done by the assistant residents and residents 
themselxes. 

12. Opportunities for research. 

13. The responsibility of handling records. 

Schedule W C. Postgraduate Pediatric Teaching.— This schedule has not yet Iieen pre- 
pared in final form. It xxill be based upon the desire to include in the studx- information on 
the quantity and qnalitx- of postgraduate teaching, and refresher courses. 

lYhen this formidable mass of information is gathered, analx-zed, and digested abundant 
factual data will be arailable upon which to base sound plans for the improwement of child 
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THE UNITED STATES PUBLIC HEALTH SERVICE AND THE 
DEVELOP.^IENT OF FEDERAL PARTICIPATION IN 
HEALTH CONTROL 


The eoiumumeition follo^^s is a rough lesume full of paraphiase and quotation 

of a pait of Harn R Mustard’s recent booK on “Goiernment in Public Health ”* The 
hitter gives the 1 istoii of the deielopment of the vaiious health services in the United States, 
the local hea'th ilepaitinents, the state depai tnients of health, and the Federal Health Services, 
and then describe-- the statu-, and intei relationships of each in so far as the latter can be 
defined His book, nhich is exceedingh intelligent and inteiesting, makes one feel that 
the organiratiou of the Health Sen ices in the United States is as complicated as the English 
Constitution and, like the latter, is the lesult of indigenous disconnected grouths determined 
bi health problems peculiar to time and plate and later brought together and united bj 
a catch as catch can process into a noiking arrangement Apparentlj, health administration 
in this coiintn sprang up localh and state and federal supeiiision and control Mere later 
deielopments, the latter folloning the former Of the sjstem of health administiation as it 
cMsts todai Dr Mustard writes, “Hot by the gieatest stietch of the imagination and svm 
pathetic understanding can it be said that the situation is as it should be It Molates design, 
it IS diffuse, it inhibits coordinated action and invites confusion And yet, amazinglj 
enough, the induidual federal health services function quite efficiently in their respective 
spheres, and if there is no order in the existing arrangement, there are at least explanations 
for it ’’ As one reads Di Mustard’s book, the present sjstcm seems to liaie one adiantage 
nameli, that, with all its obvious imperfections, it possesses gieat flexibility mIucIi permits ad 
justment to the special needs of localities This flexibility is due to the loose yoints betneen 
federal, state, and local contiol and the ill defined interrelationships which permit a wide lati 
tilde of interpretation and action 

Before proceeding to our special topic, it max be wise to point out that forty other 
federal agencies participate to some degree in public health or medical care activities The 
most important of these are scattered in the Departments of Agriculture, Commerce, Interior, 
and Labor, and in the Federal Securitv Agencx 

Although I have stated that the Federal paiticipation in the public health services of 
the country xvas a late development, the Public Health Scrxice itself dates to 179S It xvas 
born in a manger, so to speak, for at the time of its birth it was a tiny, insignificant pre 
mature and nobody conceived how it would grow or what it would become The seal of the 
United States Public Health Service consists of a fouled anchor on which is crossed a 
Caduteiis xxitli the date 179S inscribed beloxv “That the Caduceus refers to the healing art 
IS obxious, the fouled anchor repiesents the sailoi in distress, and the date indicates the 
date ot enactment of the first Fedeial law relating to medical care of merchant seamen ’’ 
As a matter of fact, Alexander Hamilton prepared a report to Congress in 1792, recoin 
mending the establishment by the Fedeial Government of one or more Marine Hospitals 
as a nica--ure in the interest of huniamty in order “to protect from want and misery a xery' 
useful and, for the most Jiart, a xery needy class of the Community (the sailors of the 
Merchant Marine) ’’ A bill to this effect was brought before Congress in 179S by' Mr. 
Lixingston of Hew York. According to it, the relief of the seamen was to be financed by the 
deduction of twenty cents per month from the xxages of each The President was em- 
powered to appoint Directors of Mai me Hospitals in the several ports of the Umted States and 
It was the duty of these directors to arrange for hospitaliration and provide care for this 


•Government in Public Health Harrv S Xfustaid, Xew lork Citj, l91o. The Common- 
wealth Fund 
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pnrticiilnr Rroiip mid to Imild Alarino Hoipitfil«. Ko =aVin %\!i« proiidad for tlio directors 
Init t!ip> irere to be reimlmrsed from Tedenil fiitid= for iieco'-^ary e\pcnditures incurred. 
Eneli director was revpnnMide to tlie local Colleelor of Cii'-toms «lm, in turn, represented tlic 
PrcMdent of the T'nited Slates. In repird of llii« net, Falk ha.s iiritlen as follons; "This 
oldest mcdic.al spnice is sigmfic.snt in three respects: (1) it was established for self sup- 
portintr. not dependent persons — Americans, soanien and the por.«onnel of the Na\y; (2) it 
i\as financed In a ta\ on seamen, In paj roll deductions from the pay of officers, .seamen, and 
marines m the Xa\.', and by general taxation; and (•») it included treatment by private 
plnsicians and hospit.al care. As lnn!i a^o. then, as 179S 09, the principle was accepted 
that the Federal Goiernment simuld prmide tax supported mcdic.al son ices and ho=pitaliration 
for certain classes of independent (non relief) persons under nliat was one of the first 
sjstoms of compul“or% siohness insurance in the world ” Howeier, a® Mustard points out, 
neither the author of the bill nor the Fifth Coiifrress whicli passed if, had the elairvoy.ance 
to envision and anticipate the {rrcat problems in medical rare which would come up 150 sears 
later, and flie question at issue in their minds was one of expediency in meeting an insig- 
nificant protilem and not of e«tahlishinp the foundation of a national sjstcni. It is interest- 
ing that the bill excited some powerful opposition, Mr. Fcwell of Massachusetts doubted the 
propricts of taxing seamen onU for the support of wliat ought to bo considered a public 
ebaritx. Mr. Vamum of Mass'iebws<vts.i expressed the view that, "It was a business wliicli 
more particularU concerned the legislatures of the indixulual states.’’ Mr. Gallatin "wa.s 
against proiiding a fund for the purpo'c b\ a tax upon labor, wliicli would, in all respects, 
lx: a capitation tax.'" Mr. Pmknex of South Carolina, who supported the bill, thought it 
"only reasonable and equable that the sailors si,ould paj for the benefit wliicli they were 
thcm«ches to receive and that it would be neither ,iust nor fair for other persons to pay it.” 
I have gone into this earh histori m some detail because of its antiquarian interest and, 
also, because it shows that the legislator® then bad the same differences of opinion as the 
phjsicians todaj. It is worth noting, also, that the issue was not decided wholly or perhaps 
chiefly on its intrinsic humanitarian merits but as the re-ult of political expedicnev. It 
seemed wi'e to cultivate and enlarge that u'eful group of labor and with that end to enact a 
policy which was an innovation and perhaps an exception never to be repeated. 

The act was passed in 179S but the following year was amended "to provide similar 
benefits, on a bkewise required payment of twenty cents a month, to each sailor and officer 
of the navy, including the marines. Abo, funds collected in one port could be used for 
relief m another Apparently, only fragmentary records of development were kept during 
the first seventy five years of the Act for the Relief of Mercliant Seamen, and such reports as 
exist indicate that the work did not progress well. Factors contributing to the situation have 
been summarized by Leigh. "During it® first seventy years of activity, the Service had 
acciuired practically all the administrative disabilities associated with Jeffersonian and 
.Tacksonian democracy , its personnel was the object of party spoils, its purchase of supplies 
was an adjunct to party machinery ; its decentralization and lack of central supervision was 
almost complete; its hospitals were a part of the annual distribution from the Congressional 
pork barrel; as a means of govemmentally supemsed sickness insurance it was a fiscal failure 
requiring annual doles from Congress to keep it solrent and functioning; on account of en- 
forced parsimony it was also very far from offering any guaranty of medical aid to the 
sailors even at the principal ports.’’ 


In 1809, Mr. George f, Eoutwell arranged for John Shaw BiUings, then a medical officer 
of the army, to investigate and make recommendations concerning the Marine Hosnital 
Service, and on the Billings Stewart report was built the act of 1870 bv which the SeLve 
vvas reor^mzed and erected on a national basis. The newly propo'sed legislation 
designated "an Act to reorganize the Marine Hospital Service and to nrovide -fnr 
relief of sick and disabled seamen ’’ It was proposed that the amount deducted fr^m 
seamen s wage^ be increased to forty cents a month, that nationalized sune^=v a 
mediiml auspices be provided, and that a supervising surgeon be apnointer 
ttie biU could see no possible reason for employing a chief medical ofecr wt woX“be naM 
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from the admiui'-trativo standjjoint a national service was created. The directing ofiScer 
appointed happened to be a very able man. Dr. John Woodnorth, who had been in health 
iiork in Chicago and had served as a surgeon in the Pederal Army in the War between 
the States He organized the new Corps and its piocedures along military line. “He insisted 
upon searching and impartial entrance examinations, rather completelj' removed tenure of 
office and promotion from politics and instituted other sound measures that remain in effect 
today. In his report of 1S74, he devotes a section to “Preventive Medicine in the Service.” 
He ■niote, “MTiile the primary object of the Service as defined by statute is the relief of 
sick and disabled seamen, the dutv of preventing, in whatever degree, such sickness and 
disability is also fonceived to be within its scope. Hence preventive medicine, which is 
receiving from the profession a continually increasing amount of attention, has not been 
lost bight of in its bearing upon the plivsical welfare of seamen; and the medical officers 
of the Service have been invited to stndj and report upon the conditions of sea life with a 
vie.v to devising measures for the presei ration of the sailoi ’s health and his protection from 
disease.” 

The requiiement that beneficiaiies of the Maiine Hospital Service contribute to its 
support was eliminated by an Act of June 26, 1SS4. The expenses were to be paid by a 
special tunnage tax and general taxation The tunnage tax was eliminated in 1905 and the 
funds weie supplied bj the Treasur}- Department. The sjstem of indirect and contract 
medical service has become stionglj- centralized. Part time physicians have been replaced 
by full time medical officers upon a career basis. The beneficiaries were made to include 
merchant seamen, coast guard personnel, coast guard dependents, coast and geodetic per 
sonnel, and a long list of others 

Though the Act for the Eebef of Sick and Disabled Seamen was the first Federal 
Legislation that provided medical care for a certain gioup of the civilian population, it is 
geneially considered as the nucleus aiound which the United States Public Health Service 
developed. However, othei laws were passed, giving the Federal Government special nation- 
wide responsibilities. One act, passed in 1796, provided for Federal cooperation with States 
and localities in enfoicing state and local quarantine relating to ships. Quaiantine was 
regarded as a State function This act furnished the Federal Government with -a basis 
of authority for making uniform the quarantine procedures at the various ports in the 
United States. Many membeis of Congress, however, expressed themselves as being con- 
vinced that “Each independent state had a right to legislate on this question for itself. 
However, constant recurrence of yellow fever epidemics, the memory of the cholera in 
1SS2 and 1S73, caused public opinion to demand national enactment in order to prevent the 
introduction of contagious diseases through the ports. The result of all this was the creation 
in 1879 of a National Boaid of Health to have charge of interstate and foreign quarantine. 
There developed stiong opposition to the National Board of Health after its establishment. 
Dr. Joseph Jones, President of the Louisiana State Boaid of Health, spoke of “The 
insolent pretentions of National Board of Health with its odious system of espionage and 
meddling.” But the chief opposition came from the Maiine Hospital Service itself, winch 
had been deprived of its quarantine responsibilities. The National Board of Health went 
out of existence in 1S93 aftei four jears, and the quaiantine duties were restored to the 
Maiine Hospital Pei vice. 1S93 Congress gave the Federal Goveinment further powers, ruling 
that the regulations of quarantine followed by the vaiious States and ports must be 
pursuant of or consistent with the Federal law. This Act of 1893 further made provision 
that if State or municipal health authorities did not have adequate laws, the latter would be 
supplemented bv Federal laws, and if they failed or refused to enforce proper rules and 
regulations, the Federal Government would have power to supersede them. .Ml State and 
municipal quarantine .stations have been puiehased by the Federal Government and all 
foreign quarantine in the United States is now conducted by the Federal Government. 

I have given a brief and fiagiiicntaiv summarj of the historv- of the development of 
the United States Public Health Service and of the growth of Federal power in health 
administration m the country, as recounted bj Dr. Mustard, because it is interesting to 
understand how and why thej originated and to realize that the increase in Federal power 
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l)y a proccf! of leaps from nil at tlie l)e"iimtn" has been the result of soeial anti economic 
necessity. A Federal ser\-ice of medical care «a.s developed to look after seamen of the 
Mercbak Marine, ft was Federal by neeessily because the seamen as a class were wanderers 
and the problem of their care oould not be met by tlie individual states. Mhen the service 
for seamen was cst.abli.shed as a Federal institution, it was easy and natural to extend it to 
other groups, for example the nary and the marines. A.s soon a.s it became apparent that 
the municipalities at the ports on the eastern seaboard and the states themselves with their 
varying regulations and .systems of operation could not prevent the introduction of yellow 
fever, cholera, plague, and other diseases, the Federal Government was obliged to intervene 
for purposes of efficiency by giving itself increased powers. Again it turned to the Marino 
Ho.spital Sendee as the’ only exi.sting Fedcr.al Medical agency. Thereafter, a.s other prob- 
lems arose, necessitating unified operation and control or better coordination, laws were 
passed increasing the Federal prerogatives and at the same time incrca.sing the powers and 
the scope of action of the United States Public Health Service. And when, finally, Congress 
embarked on a policy of grants-in-aid to the ditferent states, it turned to the United States 
Public Health Service and, also, to the Children’s Hiireaii, the latter being a recent develop- 
ment. Xow the authors of the fVagnor-Murray-Dingoll Bill have designated the United States 
Public He.altli Service as the agency for the admini.stration of its medical care program on a 
nationwide basis. 

Though we may look askance at the growth of Federal power in this country, in 
matters pertaining to health and in other things, no are compelled to see that Federal 
power in public health matters has been increasing ever since this country- began. As the 
country becomes larger and its organization more complicated, increased centralization with 
its advantages in planning and operation become^ an economic and social necessity. fVliercvcr 
one looks in Europe, federal governments arc being vested with increased power. The soeial 
and economic revolution which wo arc now witnessing and in which we, our.'elves, are beginning 
to be involved, is taking the same form the world over, and in this country- has attained 
far less development tlian in war-tom Europe with its miseries. But wo might as well 
accept the evil, if you wish, as a fact that the increase in the power of the Federal Govern- 
ment is a world trend, and with new ideas, which carry with them dreams, that medical 
care can be brought to everyone as his inalienable right. fVith the advance in medical 
knonledge and technology, which make such ideas and dreams realizable, increased central 
direction has become mandatory. 


I do not wish to imply that there is or should bo no limit to assumption of Federal 
power in health matters. It seems to me wise to limit it as much as ne possibly can without 
the sacrifice of efficiency and to endeavor as tenaciously as possible to retain the present 
balanced system of Federal, State, and local health services, which as alreadv pointed out have 
great adaptability and latitude though seeming at times intolerably cumbersome and in- 


efficient. After all, they are founded on exiierience and we ought to hesitate a long time 
to exchange a .system founded on -experiences for one founded on theory. 

Incidentally, it is interesting to pediatricians to note that a Federal Bureau of Health 
did exist for four short yeans and that the United States Public Health Service (the then 
Marine Hospital Service) was accessory- to its murder. It is also interesting to note that 
the same problems which exist today in regard to the participation of Government in medical 
activities and the proper means for their support were thought of and diccussed bv the 
founders of this country 150 years ago, and that 150 years ago the Feder'al GoverLent 
quite unconsciously and in all mnocence performtxl an experiment in medical care whir^as 
a poor affair and a failure but had great and splendid consequences. E 
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T«o Fiemi'i IS I'lt the ataOem-s lia\e been icle.ised fiom sei\ice: 

^ivmoi Fislier, Vt Benjamin Haiiison, Ind (At my) 

T honui'i il Lamb, Brookhn, X. T. (Anny) 

B n ol J P.icliman, Chicago, 111 (Army) 
isauiucl .lafob erlm, Tioy, X. Y (Army) 

Lnimett E bappington, San Francisco, Calif. (U.K.S H.) 

lir ^Ibcii P Knight nho nas leleased from seriicc in the Aimj, was formerly from 
IVa\erl\, \ V ind is non in Tok\ o, Japan, in tlie eapacitj of Pediatiic Consultant to the 
llep‘rtnient of Public Health and Y’elfaic of General Headquaiters of the American 
Porce- P cific \ ( 


News and Notes 


The following pliisKians haie been certified in the Sub Speeialtj' of Allergy by the 
.Vineriean Board of Pediatrics in cooperation with the Committee on Allergy of the Anier 
lean Board of Inteiml Medicine all ceitified on record without examination: 

Oscai M Schloss, 125 E 72nd Street, New Yoik City, N. Y. 

Lewis Webb Hill, 319 Loiigwood A\enue, Boston, Mass. 

William Potter Buffum, 122 Wateiman Street, PiOMdenco, E. I. 

Biet Eatiiei, 50 E 7StIi Sticot, Xew Yoik City, X, Y. 

■ * *- Jeioine Glaser, 300 S Goodman Street, Bochoster 7, X. Y. 

Joseph Hannan Fiies, 25 Plaza Stieet, Biookhn 17, X. Y. 

John E. Guild.!, 2GI King Stieet, Poit Chester, X. Y. 

Arthur J. Horesh, 10515 Cainegie Ax enue, Cle\ eland, Ohio 
Samuel J. Lex in, 4G9 Fisher Bldg., Detroit 2, Mich. 

W, Ambrose McGee, 1001 Monument Ax enue, Bichinond 20, Ya. 

• Benjamin Zohn, 1-149 Union Stieet, Brooklxii 13, X. Y. 

Oiliiido L, Boss, 9 Exchange Place, Salt Lake Citx', Utah 

Dr. Helen B Taussig and Dr Alfred Blalock xxill togethei deliver the fifteenth annual 
senes of the Benjamin Knox Racliford Lectin esliips on Tuesday exening, Feb. 18, and on 
Wednesdax exening, Fob 19, 1947, at b:30 pm, in the auditoiiuni of the Children’s Hospital 
Clinic and Besearch Building, Cincinnati, Ohio The geneial title of their lectures xxill be 
“Diagnosis, Suigic.il Treatment, and Results in Congenital Heart Disease.’! 
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Book Reviews 


Mcdccrae Social do L’Enfanco ct oeuvres de protection des premier age. Dr. laincn Garrot, 
Liege, lOtO, Edit ions De'-eer. page' 

A lii'-tori. of tlie infant nelf'ire nmxenient in ISelgmni. it'- ileielojiiiient, pre-ent 'tatui^. 
and a di'-eu'-'»ion of neeiD and plan- for tlie fiiture 1)_\ tlie tiiedieni eniin«el!or of the 1 ’Oeuvre 
Xational de I'Enfanec The text deiu— e- infant niortalitj. it- laii-e*! and it- relation to -o 
eial condition-. A largo part i- dc\oted to the problem- : nd work for the protection of infant- 
in Belgium. One find- that eien in -o -mall a country a- Belgium where infant health and 
welfare work i- in part prnate and m part -tate, tlure tire marked inequahtie- in the charac- 
ter of the -crMce -imilar to the condition- which prevail in our own country. 

B. S. V. 


The Compleat Pcdiatncian. Fifth Edition. W. C. David-on. Durham, X. C., 194G, Duke 
L'niver-itv Prc" Price ■'"l.T.j. 

The fact that tin- i- the fifth edition of the Compleat Pctliatmian -inco 19.34 tc-tifie- 
to two matter- — fir-t, that the practning pcdiatrn lan and ph\-ician has found it a mo=t valu- 
able book for rapid rcferenci , and - 0 ( ond. that the author ha- kept pace with the rapid changes 
in modiLal knowledge In tin- fifth edition the thief diange- are in the -ection on chemo- 
therapj, infectiou- and tropical di-ca-es about whicli -o much new information and knowledge 
came out of World \\ ar II 


Climca Y Laboratona Dr Gu-tave Pittaluga (Profe—or at the in-titute for -cientxfic in- 
vc'tigation of the Universitv of Havana), Havana, 190G. M. V. Fresueda, 459 page-. 

A text of elinital laboratorv method- with chapters devoted to the blood, urine, serology, 
functional te-t- for the liver and kidnev, ba-al metaboli-m. etc. The bibliography following 
each chapter shows a thorough knowledge of American a- well a- Spam-li literature. 


Actodinia Infantil. A. Ballahugia Aquado (Chief of the -emce for infants at the pediatric 
clinic of the Umver-itv of Barcelona), 194G, Zaragora, 95 pages. 

A monograph on aerodvraia, di-eus-ing the etiologv, pathology, and clinical manifesta- 
tions of the di-ca-e, with an excellent bibliographv of over 250 reference- 


Opera Paediatnca. R. Aiademiae Carohnae, Medico Chirurgicae Holmicnsi-. 
A. Lichtenstein, and A. Wallgrcn, Cp-ala, 1945, pp. 029, 


I. Jundell, 


A volume of approx.matelv fifty contribution- by .Swedi-h pediatricians commemorating 
100 year- of the pediatric dinn of the Caroline medical school In 1845 Frednk Th Berg 
became the fir-t profe-or of pediatric- ,n any mediral -ehool m the world and -tarted I 
couT-e of instruction at the Carolme in-titute which pl-ared pediatrics in SweLn on the -ame 
footing as the other branche- of meduine. Luhtenste.n contributes an interesting fir-t artil 
on the liistoo of pediatr.is ,n Sweden, and properly give- credit to Ro-en von Eo-en-tem a- be 
mg the father of pediatnc- ’’and the real founder of pediatnc- a- x -c, xt-, ii 
tribute- an c— ay on “Social Welfare of .Swedish Children” in l T, i i i con 

elm-es of the imivcr-itic- a- center- of medical and medic o-oci'al' riedmt the pediatric 

in-truction. The-e excellent intrndnctorv chapter- -ire follnw "t h * 
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rc^'irch It i' interesting to note that 90 per cent of the articles are written in English, 
Mhifh in itself is a matter of historical interest. It is a dignified commemorative volume, 
t,niug the picture of the extent and deielopment of pediatrics in Sweden of which our col- 
ic lc^ue^ niav well be proud (The coiiti ibiitions were also published in Acta Paediatrica, 
1 ol "3 Ease 3 i t 

B. S. V. 

MTJSCIiE TESTING Techniques of Manual Examination. Lucille Daniels, Marian AVil 
hams, and ('’atheiint 'Woithingham, Philadelphia, 1946, The W. B. Saunders Companj, 
ISO pagfs Prici Sj 5(1 

Following the a< ute state of poliomielitis the pin sician in charge is naturally appre 
hensne legai nn„ the prognosm and more specifically, the degree of muscle disability iihicli 
nni cientualh ( nsue To measure the iniprovpiiient or lack of it, it has become the custom 
to in-titute at an earh date a si stem of muscle testing. 

Lovett in 1910 iias the fiist to dense such a si stem of nieasui enient, and it has stood 
the test of time lemarkabh well Honever, during the last several years the incidence of 
polio has lueieascd maikedL and with it methods of treatment. It was but natural that the 
Loiett system of muscle testing should also be modified. 

The authors of this little lolume haie done this in an extiemely satisfactory manner. 
On the left page is an illustiation of the relation of a muscle to be tested, its origin and 
in-ortion, mth a biief discussion of the action of that muscle. On the opposite page is an 
illustiation of the same muscle being tested on a patient One is a complement of the other, 
.and the effect of this method of presentation is extiemely effective. 

Those vlio are called upon to treat muscle deficiency of any kind, uho wish to measure 
progiess, or lack of it, will find this manual most helpful. 

A pediatrician ma,\ not wish to do the actual testing of muscles but with the aid of this 
manual he will be able to nioic intelligently discuss liis patient wath the physical therapist 
called upon to do the muscle testing 


F. H. E. 
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Original Communications 

BHEmiATIC PNEIBIONIA 

Eeport of Two Cases; 

Joseph I. ilossBEROEu, ?iLD. 

Df-xver, Coi.o. 

T hat rheumatic disease is the result of I'eaction to foreiftri antigens is a pos- 
sibility that has been investigated for a number of years, and evidence for 
the anaphylactic genesis of the exudative lesions is steadily accumulating. Bich 
and Gregory^ stated in 194J that an allergic arthritis indistinguishable from 
rheumatic arthritis may occur in .serum sickness, that the lesions in sulfonamide 
anaphylactic pneumonitis are histologically identical to those of rheumatic 
pneumonitis, and that the sharply focal lesions of periarteritis nodosa can be 
duplicated by injections of foreign antigen. The same authors, in a later paper,* 
say that egg albumen and horse semm, used as sensitizing agents, produce pul- 
monary lesions in rabbits similar to those seen in sulfonamide hr'persensitimty* 
and rheumatic fever. It has long been suspected that the specificity of the 
rheumatic response is dependent not so much upon the infecting organism as 
upon the individual mechanism of the rheumatic subject. A focus of infection 
in .such an individual produces sensiti\nty rather than immixnity of cells in other 
parts of the body. Analogously, in experimental animals, implants of Strep- 
tococciis Jiemolyticus result in a condition of allergj' and extreme sensitization 
of cells fat removed from the site of the organisms. If minute doses of antigen 
are injected into the sensitized animal, an allergic reaction msnes vrHeh is mani- 
fested by severe, generalized edema.* 

In addition to causing cellular sensitization, foreign antigens cause also the 
production of antibodies. If antigen and antibody meet in vascular tissue, the 
resulting reaction injures the previously sensitized endothelial cell of the 
capillary.* This mechanism could readily explain the recurrences of exudative 
features such as arthritic edema in persons with proliferative rheumatic 
lesions.*-* It may he also that streptococci render cardiac tissue antigenic in 
much the same way that they render kidney tissue antigenic in scarlet fever. 
Cavelti and Cavclti* have demonstrated in laboratory animals that the antigen 
(streptococci plus kidney tissue) causes the formation of autoantibodies which 
react w ith the antigen in renal capillary tufts to produce glomerulonephritis. 

From the University of ColoraCo School of Medicine and Hospitals, Denver. 
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IMany investigators are of the opinion that the exudative lesions in rheumatic 
fever are likewise produced by this type of response to Str.' li-emolyticus infec- 
tion.^ 

Pulmonic lesions in sulfonamide liiTJersensitivity, in anaphylaxis due to 
parenteral administration of foreign proteins, and perhaps in rheumatic fever, 
are due to focal endothelial cell injury with consequent increase in capillary 
permeability and transudation of albuminous fluid into the alveoli, alveolar 
ducts, alveolar septa, and interlobular spaces.^'" There is blood engorgement of 
the weakened alveolar capillaries, diapedesis of red blood cells into the alveoli, 
and infiltration of leucocytes into the alveoli and alveolar walls.^® A severe 
anaphylactic reaction is seen in the cells of the septal wall as a focal cytoplasmic , 
swelling with nuclear pyknosis and fragmentation. Necrosed septal walls rup- 
ture with resulting alveolar coalescence and intra-alveolar hemorrhage. If the 
endothelium of arterioles be damaged there is fibrinoid swelling of the arteriolar 
wall with pol3’morphonuclear and lymphocytic infiltration. This focal arterio- 
litis resembles the lesions of periarteritis nodosa.^ Fibrinous and hyaline 
thrombi plug the ends of the ruptured vessels. The original albuminous tran- 
sudate is pressed against the alveolar wall and, due to inspissation or to intra- 
alveolar air tension, becomes a hyaline membrane lining the alveoli and bron- 
chioles.® Septal cells, or possibly the basal cells of bronchiolar epithelium,® 
proliferate to form a cellular lining of the alveolus and of the space formed by 
coalesced alveoli. These cells, assuming cuboidal shape, may form a single layer 
or they may be piled one on the other as a stratified cellular lining.® Many of 
them may contain hematogenic pigment. The plugs of fibrinous exudate which fill 
the alveolar ducts and project into alveolar spaces become organized and at first 
appear granulomatous, containing large spindle cells, mononucleated cells with 
abundant, pink-staining cytoplasm, pigmented macrophages, Ijnnphocj’tes, and 
occasional eiythrocytes. As organization proceeds, the plugs become fibrillary, 
until fibrin and fibroblasts arranged in lajmrs like an onion. If the plug projects 
into and fills an alveolus lined with cuboidal cells, it appears to be covered by 
this lajmr of cells.^® The completely organized plug consists oiify of dense fibrous 
tissue and maj’’ remain unchanged for an indefinite period, just as a healed 
Aschoff nodule maj’- remain as a scar in the mjmeardium.® These plugs of _ 
organized exudate, sometimes called “Masson bodies,” are probably cast or 
given specific shape b3’’ whatever mold, alveolar or ductal, that they happen to 
be in. There are often amorphous masses of organized exudate lying near by, 
which in no wa3’’ differ from the Masson bod3’’ in structural composition.*® 
The pedicles of these plugs arc attached to ductal or to septal walls and no 
doubt represent the route of invading fibroblasts in the process of organization. 
However, these plugs do not appear to connect with one another through the 
intra-alveolar pores as do the particles of organizing exudate in lobar pneu- 
monia.® These peculiar, fibrous bodies are said to be present in bronchiectasis, 
tuberculosis, pulmonary abscess, and many other conditions in which focal 
intra-alveolar organization of blood or inspissated fibrin takes place.*® Neubuer- 
ger and associates® view these Masson bodies, in part, at least, as granulomas 
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sprouting from the alveolar ducts, and the euhoidal alv^lar lmin„ as piol c - 
ated septal cells; rvhereas Hcrlnit and 5Ianges’-> and Herbut insist that the 
bodies are organized, nonspecific exudate, and that the cuboidal cells arc merclj 
proliferated basal cells of the bronchiolar epitheliinn. 

Since acute rheumatic fever is predominantly a childhood disease, and 
because most of the heart disease in children is rheumatic," the possibility must 
be considered that the pneumonia which occasionally develops in a child inth 
endocarditis is also rheumatic in origin.” Jensen" points out that probably 
many of the “primary^ atypical pneumonias” that have formerly been observed 
in cases of rheumatic fever were in reality rheumatic or poststreptococcie 
pneumonitis. Two cases of “atypical” pneumonia developing in the course of 
rheumatic fever are hereivith presented. 


CASE REPORTS 

Case 1. — A T-year-oU ^vliite girl, prerioui^ly discharged from the Colorado General 
Hospital on Oct. 24, 1945, with a diagnosis of rheumatic heart disease, was readmitted, 
Jan. 17, 1946, with tachypnea and acute, postprandial, epigastric pain. There was no definite 
history of previous streptococcus infection. Tlie patient was pale and apprehensive. Pulsa- 
tions over the jugular veins were visible and palpable in the suprasternal notch, and a 
cardiac thrill was easily felt on the precordium. Heart rloThm rvas regular. A diastolic 
murmur was heard at the apex, and a mitral systolic soufile was transmitted to the left axilla. 
The red blood cell count was 4,270,000, the hemoglobin was 9.6 Gm. per cent, and the sedi- 
mentation rate was 57 mm. in sixty minutes with hemotocrit reading of 34 (Wintrobe). 
Platelet count, blood nonprotein nitrogen, plasma carbon-dioxide combining power, and urine 
were normal. Nose and throat cultures for Sir. hemoUjticus were negative. X-ray films of 
the chest showed congestive changes in both lungs and bilateral enlargement of the heart 
with the transverse diameter 2.5 cm. greater than on the prerious admission. Electrocardio- 
grams showed left ventricular strain. Despite absolute bed rest, high-vitamin, high-caloric 
diet, continuous oxygen inhalation, multiple blood transfusions, diuretic therapy, and digital- 
ization, the clinical course was steadily downward to final e.vpiration three weeks after admis- 
sion. 

Autopsy . — The autopsy was made seventeen hours after death. The unopened pericardial 
sac measured 14 cm, in diameter transversely, 13 cm. longitudinally, and 14 cm. obliquely 
through the apex. It was distended with 500 c.c. of fibrinous, straw-colored fiuid with most 
of the fibrin settled posteriorly. The heart weighed 220 grams (twice average normal weight) 
and was pale and flabby. The epicardium was dull and covered with a thin film of fibrin. 
The thickened myocardium was pale but otherwise normal grossly. The endocardium was 
thick and wrinkled in the left auricle. Tricuspid, mitral, and aortic valvular cusps were 
opaque and showed numerous tiny, red, vemicose nodules on their apposing surfaces near the 
margins. The pnlmonic cusps and all valve circumferences were normal. The left lung 
weighed 300 grams, the right, 430 grams (approximately three times average normal weight). 
They were mottled, hlnish-purple, firm posteriorly, and irregularly crepitant anteriorly with 
slight elevation of the pink-yellow, crepitant areas above the surface of the firm portions. 
Multiple sections were flat and firm with very wet, dark red surfaces. The bronchial mncosa 

iras hyperemia and the lumens contained frothy, blood-tinged fluid. Other organs apneared 
normal. “ ' ^ 


Microscopic examination . — The epicardium was thick with fibrous tissue, had a rough, 
fibrinous surface, and showed numerous small areas of fibrinoid degeneration invested by 
arge mononuclear and multinuclear cells, which were in turn surrounded by lymphocytes 

fibroblastic proliferation was pronounced and 
collagen fibrils were very dense. Those subepicardial muscle fibers which were in contact with 
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the epicardial Asclioff body had either been replaced by connective tissue or showed cyto- 
plasmic swelling and granulation with nuclear rhexis, pyknosis, or dissolution. The myo- 
cardium contained numerous AschofiE nodules. The lesions were focal, apparently in the 
arterial adventitia, and in the active phase of their production. There was no scarring, very 
little central necrosis of the nodule, and quite pronounced leucocytic infiltration. The endo- 
cardium (valvular cusps) was thick, fibrous, and contained lymphocytes, polymorphonuclear 
leucocytes, and diffusely scattered Aschoff cells that had made a slight attempt at palisading 
along the contact margin of the cusps. On some of the endocardial nodules there were 
degenerated masses of collagen, some of which pressed into the nodule while-others appeared 
about to break away. Organisms could not be demonstrated. ■ t 

The pleura was thickened with fibrous tissue and infiltrated mildly with lymphocytes. 
Alveolar walls were thick with proliferated septal cells and showed some hyalinization. In 
many places the wall projected as a knob of cells into the alveolus. Many alveolar walls 
showed necrosis and rupture with alveolar coalescense. The ruptured walls appeared to have 
contracted and presented bulbous ends plugged with pink-staining, collagenous material. Many 
alveoli were lined partially or completely with a single row of fusiform and cuboidal cells. 
These cells, slightly larger than lymphocj-tes, had definite fibrillary proceses. Some of them 
contained particles of brown pigment. Apparently, the same cell became rounder, larger, 
and more burdened with pigment as it approached the center of the alveolus. Some alveoli 
contained blood and edema fluid; nearly all of them were packed with large, pigment-laden 
macrophages. Arteries in many places showed pronounced thickening of the adventitia on 
one side. In the center of this thickening was a cluster of large cells of the epithelioid 
type, some multinuclear, resembling Aschoff cells of the heart. Epithelium of the bronchi and 
bronchioles was normal. 

The cortex and medulla of the cerebimm showed occasional, small, paravascular collec- 
tions of lymphocytes. 

Notliing remarkable was observed in other organs. 

Case 2. — A 9-year-old white boy was admitted to the Colorado General Hospital, Nov. 23, 
1945, because of fever, anorexia, severe joint pains, and stabbing pains in the heart region. 
He first had these sj-mptoms three weeks after a severe attack of scarlet fever in 1942, and 
since that time had had similar attacks nearly everj- month except during the summer. Be- 
tween these episodes he had been symptom free. The boy was pale and undernourished. 
The pharynx was injected posteriorly, and cervical lymph nodes were enlarged. Examination 
of the heart elicited a precordial thrill, a loud systolic murmur, and a middiastolic murmur 
heard best at the apex. Hemoglobin was 12 Gm. per cent; the white blood count was 13,000 
with GG per cent polymorphonuclears. Urine was normal. Nose and throat cultures were 
negative for Sir, hemolyticus. The patient was placed on absolute bed rest and supportive 
therapy. Signs of pulmonary disease developed. X-ray revealed heart enlargement and 
an extensive, mottled density of the right lung. Electrocardiograms showed slight right axis 
deviation. Continuous oxygen inhalation, intermittent penicillin and sulfadiazine administra- 
tion, salicylization, and digitalization proved of no avail. Cardiac and pulmonary embarrass- 
ment progressed, anasarca developed, and the patient died three weeks after admission. 

Autopsy . — The autopsy was performed nine hours after death. The peritoneum was 
smooth, glistening and contained 800 c.c. of clear amber fluid. The pericardium had a 
smooth, rather dull lining and contained 40 c.c. of fibrinous fluid. The heart weighed 290 
grams (two and one-half times average normal), showed a dull epicardial surface, a pale, 
thick myocardium, and sUglitly shortened mitral cusps that had a row of firmly attached, 
pinhead-sized nodules on their apposing surfaces near the margins. The aortic valves were 
opaque but normal otherwise. Valve circumferences were within normal limits. The right 
lung weighed 470 grams (two and one-half times average normal), had a finely mottled 
surface, a purple-red color, a granularly firm consistence, and a peculiar, cut-surface mottling 
tliroughout. The firm, red areas appeared as small islands in the section surfaces. The left 
lung weighed 4S0 grams and presented gross features similar to those of the right long. 
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Frothy, hemorrhagic fluid exuded from both bronchi. The brain, .veighinK 1,470 grams 
showed mild edema, some Icptomeningeal hyperemia, and slightly dilated ventricles full of 
clear fluid. Other organs appeared normal. 

Jficroscopic ciaminofion.— Epicardial vc.-.sel.s were congested, and fibrous tis-^uc was 
greatly increased. Subepicardial muscle cell-s were vacuolated. Many fibers were atrophied, 
and some were replaced with connective tissue which was abundant throughout. A few 
fibrosed, fusiform, Aschoff nodules dotted the myocardium. The endocardium was thick, 
fibrous, highly vascular, and contained collections of large, multinuclear cells. The bases of 
the mitral cusps were marked bv extensive fibrosis, leucocytic infiltration (Ij-mphocytes pre- 
dominating), slight pali.sading of the Aschoff cells, intcrfibrillar vacuolization, and fibrin 
deposition on the surface. 

The pleura \ras slightly tUichoned with fibrous connective tissue. Some alveoli were 
partially collapsed; some showed dilatation; others showed septum necrosis with rupture 
and alveolar coalescence. In some areas the alveoli were filled w'ith blood and large vacuolated 
mononuclears, in others with mononuclears, lymphocytes, and polymorphonnelears, in still others 
with pigment-laden macrophages, polymorphonuclcars, and edema fluid, ^ome of the 
alveolar walls were lined with hyaline membranes; others were tliick and partially lined with 
several layers of septal cells. Emphysematous areas roughly alternated with area.s of alveolar 
collapse and blood engorgement. Scattered throughout the lungs were variously shaped 
bundles of fibrous tissue which projected into alveoli from alveolar djucts. Cross sections of 
tliese bundles were, in the main, oval, round, or fusiform, and showed pronounced cellular 
polarity and whorl arrangement. Some were hollow and contained blood. 

The meninges were thickened with fibrous tissue and contained small areas of necrosis 
partially surrounded by largo flattened mononuclears, lymphocytes, plasma cells, and poly- 
morphonuclear leucocytes. Arterial walls showed focal thickening and fibrosis with Icucocj’tic 
infiltration and apparent vascularization in some places. Small, intracortical arteries showed 
adventitial thickening and tiny areas of fibrinoid degeneration surrounded by lymphocytes 
and large cells with abundant cytoplasm. Neuronal changes could not be demonstrated. 


COMMENT 


Some of the recent literature presents evidence which militates against 
rheumatic pneumonia as a disease entity'. iMuch of it, however, not only sup- 
ports the view that the pulmonary lesions are specific but also tliat they are 
allergic in their genesis and manifestations. By some investigators the Jlasson 
body is interpreted as an organized, nonspecific exudate ; by others it is looked 
upon as a definite granuloma equivalent to the Aschoff body of the rheumatic 
heart. 


According to the theory of allergenesis of exudative rheumatic pneumonitis, 
the antigens fabricated in the proliferative lesions of the heart circulate and 
sensitize cells of the pulmonary alveolar endothelium, and, in addition, bring 
about a gradual increase in humoral antibodies. When antibody titer is suffb 
ciently high, the antigen-antibody reaction becomes violent enough to injure 
the sensitized cells. Besulting exudative lesions (as in the two cases reported) 
are seen in all phases of their production from slightly increased capiUary 
permeabihty with edema, through endothelial necrosis and hemorrhage to 
organization of the exudate and final fibrosis. In the first case, active prolifera- 
' F ’r lesions were in Sie early 

Srrrf Wo™ beginning in the brain; death 

oecnrrcd before healing conid begin, I„ the second case, proliferative leaionn 



Fig. 3. — Section of lung (Case 1) showing 

X970. 

Fig. i . — Section of lung (Case 1) showing 
veolar coalescence and hemorrhage. X200. 
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of the heart ^vcre healing, exudative lesions of the lung and 

and a few incipient proliferative lesions were appearing in adventitial conncctnc 

tissue of the lung and brain. 

The roster of supporters for the theory of specificity of rheumatic pulnio- 
naiy lesions is increasing. Since Stoll” in 1788 spoke of rlmumatic peripncu- 
nonia, others, including Garrod,« Paul,” Naish,” lilasson and co-workers, and 
Neuhuerger and associates,'’ have accumulated evidence for such specificity. It 
the specific pulmonary lesion is anaphylactic in nature, as recent evidence seems 
to indicate, then the method of therapeutic attack in rheumatic fever will be 
altered considerably. It is not unlikely that rheumatic fever immunization, 
either active or passive, can some day be produced in the human being a hope 
that may stimulate further investigation in this field. 

Figs. 1 to 12 are mieropliotographs of the pulmonary lesions of the too 
patients whose cases are presented. These pictures portray in chronologic 
sequence the pathologic changes as they arc generally understood in the dim 
light of present available information. 


SUMMARY 

Two new eases of so-called rheumatic pneumonia are presented. Together, 
these two cases of lung affection in children noth rheumatic heart disease show 
most of the features of an exudative lesion resulting from injury to capillary 
endothelium. Pulmonary histopatliologj' parallels that seen in experimental and 
sulfonamide anaplylactic pneumonitis. 

The clinical histories of the two patients reported are consistent Avith the 
concept of an allergic mechanism in the production of pulmonarj’^ pathology and 
lay stress on the point that an exudative reaction such as pneumonitis may be 
delayed for some time after sjTnptomatic subsidence of the initial endocarditis. 
This thought must be home in mind in aU cases of sulfonamide-penicillin- 
resistant pneumonia occurring in children Avith histories of rheumatic fever. 
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HISTOPLASMOSIS IN INFANCY 
OR A Cask in an Infant, With a Brief Cunigopathologic Review 

AEEX.VNDER M. Iams, AND Haddow M. ICeith, M.B. (Toronto) i 

Rochester, !Minn. 

TN 1906, Darling reported the first case of histoplasmosis, from the Panama 
I Canal ’zone. In this report and in his tAvo succeeding reports in 1908 and 
1909, he stated that he regarded the ctiologic organism to be a protozoan similar 
to the genus Leishmania. It was not until 1921 that Rodia-Lima first suggested, 
and not until 1934 that de IMonbreun definitely established that the organism 
is a fungus of the genus Posadasta. In tissues, the organism exists as a thick, ' 
encapsulated yeast cell, 1 to 5 microns in diameter. It is usually found in the 
large,' mononnelear, reticuloendothelial cells. 

Since Darling’s first article, eighty-eight cases of histoplasmosis have been 
reported. In twenty-eight of these, the patients were children. Twenty, were 
infants less than 15 months of age. Because in few of these cases was histo- 
plasmosis diagnosed clinically and because the present case has some interesting 
features, a report in coniunction with a short review of the clinicopathologic 
picture in infants may he of value. 

CLimCOPATHOEOGlC RE\TEW 

Of the eighty-eight cases in the literature, the distribution has been world 
■unde. The majority of the cases however, have come from the Mississippi River 
basin, where the disease is apparently endemic. As was stressed in an article 
by lams and associates,^ the clinical picture presented in infants is quite dif- 
ferent from that in adults. As the case reported in this paper will illustrate, 
the usual clinical findings in an infant consist of fever, loss of weight, chronic 
cough, and diarrhea, associated with hepatosplenomegaly, lymphadenopathy, 
hypochromic normocytic anemia, and lencopenia. If a patient presents all of 
the findings in Group A, Table I and one or more of the findings in Group B, 
Table I, histoplasmosis should he considered a definite possibility. 


Table I. CumcAL ITtoings in Histoplasmosis op Infants* 


geoup a 

1 GROUP B 

Foyer and loss of ypeight 

Hypochromic normocytic anemia 
Splenomegaly 

Hepatomegaly 

Lencopenia or normal leucocyte count 
Lower respiratory infection 

Gastroenteritis 

Lymphadenopathy 

Dermatitis 

Upper respiratory infection 

•Arrangefl m order of frequency in twenty reported cases. 


Pathologically, the fungus invokes, in order of frequency, the lungs, lymph 
nodes, liver, spleen, gastrointestinal tract, hone marrow, adrenal glands, thymus, 
skin, pa ncreas, myocardium, kidneys, and brain (Table III. 

'PeUQTf? In Fedlatrina. Mayo FovradatJon. 

■tSccllon on S>eaiatrlc3, Mayo CUnlc. 
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histoplasmosis in infancy 

Eepop.1 op a Case e ak Ln-p-ep, a Beep CoDacoPAlHOLOGic Eeew 

AraAKBES M. IMS, M.D.,* ASD Habdotc 1L Kphh, ILB. CToeoe»o)t 

Rochester, itcsN'. 

TN 1906, Darling reported the first case of histoplasmosis, &om 
1 Canal Zone In this report and in his two succeeding reports m 1908 and 
1909 he stated that he regarded the etiologie organism to be a prr^iozoan simdar 
to the geni Leishmania. It was not until 1921 that Eoeha-Li^ fir^ suggested, 
and not until 1934 that de 3Ionbrenn definitely established that the organ^ 
is a fnngns of the genus Posadasia. In tissues, the orgasm easts as a thicfc 
encapsulated yeast ceU, 1 to 5 micro^ in diameter. It is usually tonnd m th 

large, mononnclear, reticuloendothelial cells. ^ • i. t. 

Since Darling’s first article, eighty-eight cases of histoplasmosis have been 
reported. In twenty-eight of these, the patients were children. Twenty were 
infants less than 15 months of age. Because in few of these cases was hMo- 
plasmosis diagnosed clinicaUy and beeanse the present case has some interesting 
features, a report in conjunction with a short review of the clinieopathologie 
picture in infants may he of value. 


CI.naCOPAVTHOLOGIC KEVIEVr 

Of the eighty-eight cases in the literature, the distribution has been world 
wide. The majority of the cases however, have come from the Jlisissippi River 
basin, where the disease is apparently endemic. As was stressed in an article 
by lams and associates,* the clinical picture presented in infants is unite dif- 
ferent from that in adults. As the case reported in this paper will iilustrate, 
the usual clinical findings in an infant consist of fever, loss of weight, chronic 
cough, and diarrhea, associated with hepatosplenomegaly, lymphadenopathy, 
hypochromic normocytic anemia, and leucopenia. If a patient presents all of 
the findings in Group A, Table I and one or more of the findings in Gronp B, 
Table I, histoplasmosis should be considered a definite posmhility. 


Tabix I. Cmncii, FimimGs rs Hisxormsnosis or lirrAirxs* 


GF.OUF A. 

( GSOOP S 

Fcrer and lo.ss of weight 

Hypochromic normocytic anemia 
^lenomegalv 

Hepatomegaly 

Leaeopeaia or normal leucocyte eonnt 
Lower respiratory infection 

Gastroenteritis 

Lymphadenopathy 

D'ermatitis 

Upper respiratory infection 

•Arranged In order of frequency In twenty reported cases. 


Pathologically, the fnngns involves, in order of frequency, the lungs, lymph 
nodes, liver, spleen, gastrointestinal tract, hone marrow, adrenal glands, thymus, 
skin, pancreas, myocardium, Iddneys, and brain (Table II) . 

•FcIIott In Pediatrics, Mayo Potmdatlon. 
t?«'ctIon cn Pediatrics, Mayo Clinic. 
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Table II. Sites of Pathologic Findings in Histoplasmosis of Infants* 


GROUP A 

1 GROUP B 

Lungs 

Bone marrow 

Lymph nodes 

Adrenal glands 

Liver 

Thymus 

Spleen 

Gastrointestinal tract 

Skin, pancreas, myocardium, etc. 


•Arranged in order of frequency in twenty reported cases. 


Diagnosis . — In infants and children as well as in adults, there are several 
disease processes with which histoplasmosis might he confused. Because of the 
hepatosplcnomegaly and lymphadenopathy, the lymphoblastomatous diseases 
must be ruled out. These diseases might present all of the clinical findings in 
Group A and several of the clinical findings of Group B (Table I) and thereby 
satisfj* the requirements for a clinical suspicion of histoplasmosis. Blood studies 
and biopsy of a lymph node or bone marrow will usually show the characteristic 
pathologic pictures of these diseases. 

In cases of tuberculosis, aU or most of the clinical findings of Group A and 
part of Group B might also be present. The roentgenographie findings in the 
thorax in the two diseases are quite similar and may further confuse the picture. 
The diagnosis could best be made by the diagnostic methods used in tuberculosis 
or by sternal biopsy. 

Pancreatic cj^stic fibrosis might also offer some difficulties in differentiation. 
Chronic cough, loss of weight, anemia, diarrhea, and fever are observed in both 
diseases. Also, the roentgenologic findings might be quite similar. However, 
hepatosplcnomegaly is not commonly observed in pancreatic fibrosis. The 
diagnostic laboratoiy studies used in each of these diseases are adequate to 
enable one to make a final decision. 

Eiythroblastosis foetalis and congenital sj^philis may present some of the 
clinical findings of histoplasmosis. Blood Wassermann reactions and Rh factor 
studies of the parents and infant will usually serve to differentiate these diseases. 

The diagnostic procedures used in histoplasmosis are biopsy of bone marrow, 
liver, and spleen, thick blood smears, blood cultures, and intradermal tests with 
histoplasmin.^ The most dependable of these methods is hiopsj-^ of the bone 
marrow or one of the organs. 

prognosis . — The prognosis as far as has been determined at the present time 
is uniformly poor. In all but one case reported to date the patient has died. 

CASE REPORT 

The patient, a female infant, was bom in Illinois on April 7, 1945, after a full forty 
weeks’ gestation. Her mother, thirty-five years of age, father, forty-one years of age, and a 
sibling, three years of age, are all living and in good health. The infant weighed 7 pounds, 8 
ounces (3.40 kilogram) at birth, gained well on formula feedings, and was in normal health 
until June, 1945. At the age of 2 months she was seen by the family physician because of 
fussiness, irritability, and sleeplessness. She was found to be moderately anemic and 
responded well to iron therapy. 

The infant remained apparently well until October, 1945, when, at 6 months of age, 
she was again taken to her family physician because of icterus, pallor, and a temperature of 
103° F. At this time hepatomegaly was first noted and a diagnosis of hepatitis was made. 
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ISS negative. A roentgenogram of the thoroK v.as negative. The patient’s temperature 
cottinued elLted t^etween 103“ and 104“ A diagnosis of atj^mal pneumonia mth asso- 
cSed aplastic anemia rvas made and the patient eras treated mth rvliole blood transfusions, 

sulfonamides, and penicillin. 



Pig. 1. — Intant ■wltli liver anil spleen flemarcated. 


On Kov. 13, 1945, at the age of 7 months, the patient vras referred to the ilayo Clinic 
and was admitted to a hospital for further study and treatment. 

The physical e.\araination on admission to the hospital showed a well-nourished, well- 
developed, moderately pale infant, appearing chronically iU. Her rectal temperature was 
lOl-o" P. The liver and .spleen were enlarged Jive centimeters below the costal margins 
(Fig. 1). There were no other .abnormal physical findings. She weighed 18 pounds (8.15 
, kilograms). 

At this time the concentration of hemoglobin iias 32.G Gm. per 100 c.c. of blood; erythro- 
cytes numbered 3,040,000 and leucocytes, 1,900 per cubic millimeter of blood. Urinalysis 
showed no ahnormalitie.<=. There uas no increased fragility of the erj-throcytes. Ko plasmodia 
nero found in a thick smear. Blood smears showed hypochromic, macroevtie anemia witli 
increased regeneration, occasional basophilic stippling, and toxic granules" in the polymor- 
phonuclear cells. The flocculation reaction for syphUis was negative. The concentra- 
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tion of the serum bilirubin both direct and "indirect was within the normal range. The 
sulfobromophthalein liver function test showed retention of the dye, grade 1 (on the basis 
of 1 to 4, in which 1 designates the least and 4 the greatest retention). The cephalin 
flocculation reaction was positive. The prothrombin time (Quick's test) was 19 seconds 
(normal). The concentration of proteins was 5.8 Gm. per 100 c.c. of serum with an albumin- 
globulin ratio of 3.06:1. Eoentgenograms of the thorax, head, and long bones were all 
normal. Blood cultures taken at this time were reported negative in forty-eight hours. 

The patient’s course was stormy during hospitalization. The rectal temperature curve 
ranged from 99.6° to 104.0° P. each day, with peaks at 8:00 A.M. and 8:00 P.ir. This type of 
curve persisted until she died. She lost weight rapidly, and on November 19, weighed 7.62 
kilograms, 0.53 kilogram less than on admission. 

On November 22, administration of 10,000 units of penicillin every three hours was 
begun. Tliis was continued for only eighty-four hours, the patient having received 240,000 
units in all. Penicillin was of no apparent value to the patient. At this time, the con- 
centration of hemoglobin was 8.25 Gm. per 100 c.c. of blood; erythrocytes numbered 2,710,000, 
and leucocytes 1,100 per cubic millimeter of blood. Numerous differential counts of the 
leucocytes revealed neutrocytosis with a shift to the left. Seven transfusions of citfated 
whole blood (GO to 75 c.c. each) were given on alternate days. However, they were of only 
momentary value, for the profound anemia became even more severe. On December 10, 
laboratory studies showed 2,150,000 erythrocytes per cubic millimeter of blood and 7.3 Gm. 
of hemoglobin per 100 c.c. of blood. 

Because of the historj-, physical findings, hypochromia, macrocytic anemia, and leuco- 
penia, histoplasmosis was suspected, and a biopsy of bone marrow was done on Nov. 23, 
1945, by Dr. Hargraves of the Division of Medicine, Mayo Clinic. His report is as follows: 

“A satisfactory bone marrow preparation was obtained by tibial puncture. There were 
some units present. Smears were made in the usual fashion and stained with Wright’s 
stain. Examination of the smears showed moderate cellularity present with the usual myeloid- 
erythroid ratio. There were some basophilic normoblasts and pronormoblasts but moat of 
the normoblasts were late polychromatophilic cells. In the myeloid line there were numerous 
older forms with about a normal age dispersion of the immature forms. Most of the mature 
neutrophiles were vacuolated and appeared to be degenerating forms. In the cytoplasmic 
vacuoles of many of these cells were inclusion bodies about the size of platelets, many 
showed a sharply defined capsule and there was a central mass of chromatin which was rather 
smooth and dark. 

"An occasional monocyte was found with multiple organisms in a large vacuole. There 
were manj- large phagocytic reticuloendothelial cells with these same organisms contained in 
their cytoplasm — some having as many as twenty present. One eosinophile was seen containing 
two parasites, and an occasional megakaryocyte was also parasitized. Interestingly enough, 
I was unable to find them in any of the immature forms, either myeloid or erythroid, 
and no lymphocj-tes were seen parasitized. This would suggest that the parasites were phago- 
cytized by the mature cells. There were many free organisms found around clumps of cells 
and strung out alone in some fields. These were undoubtedly Shtoplasma capsulatum (Histo- 
plasmosis of Darling) . ’ ’ Figs. 2 to 6 show the organism. 

At this time, histoplasmin dermal tests were applied to both of the infant’s forearms in 
dilutions of 1:1,000, 1:500, 1:100, and 1:10, with proper controls, and the tests were repeated 
three days later, with no reaction in forty-eight or seventy-two hours. A dermal test was 
also applied to the forearm of the patient’s mother. In fort 3 --eight hours the erythematous 
area of the histoplasmin test on the patient’s mother measured 5.4 by 3.6 cm. The erythema- 
tous area of the control reaction measured 2.4 bj- 1.6 cm. This was considered a positive 
reaction. 

Soon after the diagnosis of histoplasmosis had been made by means of the bone marrow 
biopsy, specific treatment was attempted. To date, the only specific therapeutic agent men- 
tioned in the literature is Neostam (nitrogen glucosides of sodium paraminophenyl stibonate). 
This was given intramuscularly to the patient in doses of 0.001 Gm. per pound of body 
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Fig. 2. — Bone marrow shov.ing 
Htfitoplasma capsuJatuin in a reticulo- 
rndothelial cell CWright’.s stain. 
XI. 000; .section made by Dr. M. M. 
Hargraves ) . 

Fig. 3. — Organism.s in monocyte 
(Wriglit’.s .stain, xl.OOO; .‘Section made 
by Dr. M. M. Hargrave.-). 

Fig. A . — Organisms in polymer, ho- 
nucle.ir leucocyte (Wright's stain. 
XI. 000; section made by Dr. M. M. 
Hargraves). 

Fig. — Organisms in megakaiyo- 
cyto (Wriglil’.s st.'iin. XltOOO; .section 
made by Dr. M. M. Hargrave.s). 

Fig. C. — Organism.*; in f.o.cinophile 
(Wright’.** .«laln. XI. 000; section made 
hy Di. M. M. Harpravrs). 
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weight, amounting to 0.01 Gm. per day on Becember 12 and 14. This seemed to have no m- 
finenee one way or another. The blood cultures that bad been taken prevjously were reported 
in ten days as showing many colonies of EistopJasma capsuJatum. Cultures of the sternal 
marrow also gave positive results. Stools were cultured on plates of hormrae blood agar with 
20 units of streptomyein added as described by Thompson/ and 'colonies of Eisioplasma 
capsniatum grew out. Secretions from the dnodenum were obtained by tube and cultured 
at room temperature in like manner and also showed groivth of Eisioplasma capsuXatum m 
twenty days. Bepeated cultures of the urine were all negative. 

The infant’s condition became progressively worse. Tube feeding was necessary for 
the last two weeks of the patient’s life because of anore-via and weakness. On Becember 15, 
she became very listless, cyanotic, and dyspneic, and petechial hemorrhages appeared on fte 
trunk. She was placed in an oxygen tent. The following day edema of the lower extremities 
were first noted. She began vomiting all her feedings, respirations became more rapid, and 
she died. 

Because of the positive reaction to the histoplasmin dermal test, the patient’s mother 
was examined for any signs of latent histoplasmosis. Physical examination was entirely 
negative with the exception of two involuting macules on the right breast which represented 
previous draining pustules. The concentration of hemoglobin was 13.5 Gm. per 100 c.c. of 
blood; erythrocytes numbered 4,220,000 and leucocytes 9,000 per cubic millimeter of blood, 
with lymphocytes 29 per cent, monocytes 3, polymorpbonuclcars 66, eosinophiles 1, and 
basophiles 1 per cent. The flocculation reaction for syphilis was negative. The erythrocyte 
sedimentation rate (iVestergren) was 28 mm. per hour. A roentgenogram of the thorax was 
normal. No signs of histoplasmosis could be found. 

Necropsy. — ^Necropsy revealed the typical pathologic picture of the disease. The heart, 
Inngs, liver, spleen, kidneys, adrenals, esophagus, large bowel, urinary bladder, lymph nodes, 
thymus, bone marrow, and diaphragm, were all found to he invaded by the organism- 
The organism was cultured from the blood, lungs, liver, spleen, kidneys, bone marrow, 
rectus abdominis muscle, and frontal lobe of the brain. 

The pathologic and bacteriologic findings will be published in fnll elsewhere.* 


COMMENT 


There are several interesting factors in this case. It is one of the few 
cases in the literature in which the diagnosis was made ante mortem. This was 
accomplished primarily by considering the disease as a possibility because of 
the clinical picture. This led to a biopsy of bone marrow revealing the organism. 


In our case, the organism was cultured for the first time from the stools, 
duodenal drainage, and urine. This gives evidence of the infectiousness of 
histoplasmosis and adds some facts to the stiU vague epidemiological . picture 
of the disease. 

The reactions to the intradermal tests were particularly internstiu"- but 
definite interpretation is lacking. The negative reaction of the infant duplicates 
previous experience at the ilayo Clinic in an unreported case. This reaction 
may be considered comparable to that seen with tuberculin in miliary tubercu- 
losis. This, however, is not the experience of several authors in the literature 
The positive reaction of the patient’s mother, with no evidence of histoplasmosis 
IS interesting but also without any adequate explanation. One might postulate 
the presence of a prmons or latent infection with a possible intrauterine inva- 
sion of thp infant. However, Emmons and his associates* have shown the lack 

intradermal test in particular and fungus intra- 
dermal tests in general. They studied antigens prepared from cultures of 
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Histoplasma capsulatum, Blastomyces dermatitidis, Coccidioides immitis and 
Haplosporangium parvum. Cross reactions were demonstrated between all 
four antigens. A positive reaction to 1:100 histoplasmin was sho^vn in guinea 
pigs, experimentally infected separately with histoplasmosis, blastomycosis, 
coccidioidomycosis or haplomj'cosis. Positive reactions were found in patients 
to both histoplasmin and blastomycin. The possibilit 3 ’^ of a latent, low-grade 
histoplasmosis, lea\dng the patients pei’fectly well but showing calcified hilar 
nodes and a positive histoplasmin intradermal reaction, has been postulated by 
Palmer.® The studies of Emmons and his associates cast a shadow of doubt on 
these postulations but further study is indicated. 

SUMMARY 

A case of histoplasmosis in an infant is reported, with a brief review of 
the clinical and pathologic picture. This report is distinctive in that the organ- 
ism was eultui’ed for the first time ante mortem from the stool, urine, and duo- 
denal drainage. 
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SALICYLATE INTOXICATION IN THE INFANT ^IND YOUNG CHILD 

A Eeport of Thirteen Cases 

Jake A. Ergakiak, M.D., Gilbert B. Forbes, jM-D., 
akd Dorotht il. Case, ^LD. 

St. Louis, ^^Io. 

S PORADIC cases of salicylate intoxication have been seen at the St. Louis 
Children’s Hospital in the past.^ During the period of October, 1944, to 
June, 1946, there v'ere thirteen patients vrith salicylate intoxication admtted 
to the hospital. Most of these patients ivere infants vrho received aspim as 
treatment for a “cold.” In only two instances was accidental ingestion of 
medication reported. The danger of salicylate poisoning cannot he over- 
emphasized to parents or physicians who administer salicylate to children, and 
especially to infants. This danger obviously is intensified when salicylates are 
given over a period of several days or in large doses. Case reports in the 
literature of salicylate intoxication have increased during the past year. This 
report represents the largest group of patients with salicylate intoxication 
admitted for hospital care. A similar pattern of acid-base imbalance was 
noted in all of these patients, and this response is presented as that typical of 
salicylate intoxication in the infant and young child. 

AIETHOD.S 

In each of the thirteen cases reported, studies included salicylate concen- 
tration of the blood plasma and spinal fluid,® pH of the blood serum by the 
method of Hastings and Sendroy," carbon dioxide content of the serum, ^ pro- 
thrombin time by the method of Ziffem and associates,'’ and urine examination. 
Other laboratorj* studies included serum chloride, glucose, and nonprotein nitro- 
gen determinations. Blood ketone body studies® were made in two cases. A 
large vein was selected for venipuncture (usually the femoral vein), and the 
blood was obtained carefully in a chemically clean and sterile syringe, and placed 
immediately under paraffin oil so as to avoid changes in pH and carbon dioxide. 
Therapy was instituted immediately after the blood samples were taken because 
of the severe state of collapse noted in most of these patients. An attempt was 
made to determine the amount of salicylate administered to or accidentally 
ingested by the patient. In most instances, information was obtained by ques- 
tioning the parents and the pharmacist filling the prescription. 


AK.\LTSIS OF CASES 


Age, Sex, and Race. The ages of the patients ranged from 3 weeks to 3V^ 
years. There were six girls and seven boys; most of the 3 'ounger patients were 
boj-s. A ll of the children were wliite except two Negro siblings. 


St. l/uirchlld ’«'a3h-mgton University School of Medicine, and the 

rt'.'ults wer^ cxpre.s°cd^l™^milU^am?°pir*1^o'^S. *^For°CMii?f! .determinations, and the 
literature, 1.0 gamma per c.c. Is equivalent to OU m J per reports In the 
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Table I. Symptoms and Signs Noted in Cases 'of Salicylate Intoxication 
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Table I— Cost’d 


CASE I AGE 


salictlate 

RECEIVED 


8 20 mo. 


5 mo. 


10 2yr. 


11 21 mo. 


12 SjT. 

13 3i JT- 


SYsrPTOilS ASP SIGXS 


temrer.atcee 

OS ADillSSlOS 

; (°co 


TOTAL 

TTBC 


8 tsp. daily; 

nnknoPTi 
medication 
for 2i days 


30-60 grains in 
3 days 
(aspirin) 


126 grains in 3 
days (aspirin) 


Accidental con- 
sumption of 
nnfcnovm 
amount of 
liniment 

Same as above 
(siblings) 

24 grains of 
aspirin in 2 
days 


Fever, 4 days; cold (unlmcsm medi- 
cation for 2i days) ; twitching 12 
hr. before entry; deep panseless 
respiration, moderate; acute 
otitis media, right ear 

Cold, 1 week; fever, 3 days (aspi- 
rin started 3 davs before entry, 

14 tablet ^eiy 3 hr.) ; rest- 
lessness and irritability, 8 hr.; 
hyperpnea, 8 hr.; listless and 
drowsy on entry; rhinopharyn- 
gitis and tonsillitis; petechiae 
over chest; bloody emesis, 20 c.c. 

Upper respiratory infection, 3 days 
(AJP.C. tablets every 2 hr. for 
3 days); hyperpnea 1 day before 
entry and continued 24 hr. after 
entry and treatment 

Hyperpnea; listlessness; moderate 
dehydration 


Hyperpnea, slight; disorientation, 
slight; atasia, slight 

Headache, fever, vomiting, 6 days; 
sore throat, 3 days; listlessness, 

3 days; hyperpnea, slight (noted 
on admission) ; tonsillitis 


40.0 


38.0 

37.5 

37.0 
37.8 


7,200 


9,300 


14.000 

17,100 

10.000 

7,000 


History of Present Illness . — ^The patients tvere admitted tvitli a history of 
"cold” and, in some instances, congh for from four to seven days. All of them 
had received salicylates (definitely known to be aspirin in eleven cases) in large 
dosages for at least one to fonr days prior to admission. Liniment containing 
salicylate was accidentally ingested by two Negro siblings. Abnormal breath- 
ing was noted by the parents and described as deep and panseless. This abnor- 
mality in respiration was seen from eight to sixty hours before hospitalization, 
and either accompanying or, more often, following the onset of this change in 
respiration, there was listlessness ■which rapidly became more pronounced. 
Vomiting occurred in five of the patients in addition to marked anorexia. This 
decrease in caloric and liquid intake continued for as long as three days prior 
to entry. 

Clinical Findings . — The appearance of the patients was that of ill or 
severely toxic infants or young children. Although no temperatures were taken 
by parents, rectal temperatures of nine of these patients varied between 38 and 
40° C. on admission. All of the patients "were either very pale or cyanotic; 
most were slightly or moderately dehydrated and apathetic; the younger and 
smaller ones were more often semicomatose or stuporous. All manifested 
abnormal respiration. Bespirations were exaggerated in depth and followed 
one another -with little or no intervening pause. 
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The youngest and smallest patient of this series (Case 1, Table I) demon- 
strated hemorrhagic tendencies manifested by epistaxis, tarry stools, and 
xanthochromia of the spinal fluid. The aspirin was administered approxi- 
mately three and one-half days before entry, and the bleeding tendencies were 
noted within the first day of hospitalization. The prothrombin time was 
prolonged. 

One of the patients had generalized convulsions during the first three days 
of hospitalization; two others developed mild twitchings three and twelve 
hours before admission respectively. 

Infections of the respiratory ti’act were noted in eleven of the patients 
and verified as relatively mild inflammations which are not accompanied by 
hyperpyrexia and febrile eomuilsions. 


Table II. Pbothroaibin Levels in Patients With Salicylate Intoxication 




SALICYLATE LEVEL 1 


1 




OF PLASMA 

|pROTHROMBIN LEVEL 


CASE 

AGE 

(MG.%) 

1 PATIENT j 

CONTROL 

HEMORRHAGIC MANIFESTATIONS 

1 

3 wk. 

68.5 

4'51" 

1'5" 

Petecliiae 

Epistaxis 

Helena 

Xanthochromia of and crenated red 






cells in the spinal fluid 

2 

6 mo. 

44.4 

45" 

55" 


3 

26 mo. 

40.0 

2- 0" 

1'15" 


4 

8 mo. 

65.2 

1'45" 

45" 


5 

4J mo. 

42.3 

40" 

30" 

Hemorrhage into both ventricles 






(post-mortem ventricular taps) 

6 

34 mo. 

41.0 

70" 

30" 


7 

24 yr. 

18.2 

35" 

35" 


8 

20 mo. 

7.3 

28" 

31" 

1 

9 

5 mo. 

20.8 

1'55’' 

40" 

Petechiae over chest and bloody 



12 Iir. later 13.3 

2' 0" 

30" 

emesis 



2 days later 

50" 

30" 




3 days later 

27" 

30" 


11 

21 mo. 

15.9 

38" 

45" 


13 

34 5'r. 

7.3 

10' 0" 

1'40" 



3 day 0.35 

60" 

50" 



Laboratory Findings . — The most outstanding laboratory findings concerned 
the changes in the acid-base equilibrium of the blood. The carbon-dioxide con- 
tent of the serum of these patients before treatment was uniformly depressed 
vdth a consistent lowering of pH. The younger patients showed more profound 
changes in this shift to acidosis than the older ones. The next most consistent 
laboratorj’ feature (Table II) was a prolongation of prothrombin time in six of 
the eleven patients. Clinical e^ndence of hemorrhage was noted in only two 
patients. Electroencephalograms were done on three patients; one showed ab- 
normal tracings on the twelfth day of hospitalization. Three months later the}' 
were still abnormal ; however, normal traeings ivere obtained nine months after 
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hospitalization* Serum chlorides were usually normal or elevated; only tjo 
were slightly below nomal. The majority of glucose determinations 
normal values. The initial nonpintein nitrogen values were slightly elevated. 
In one instance (Case 5) there was evidence of renal failure with 118 mg. per 
cent nonprotein nitrogen, 8 mg. per cent calcium, and 7.5 mg. per cent inor- 
ganic phosphorus. This patient died, and no autopsy was obtamed. Urinary 
findings included albuminuria, positive Rothera test and persistence of positii e 
ferric chloride test on boiling, as Avell as many granular ca.sts on microscopic 
examination. Cases 11, 12, and 13 (Table HI) showed low urine pH values 
before treatment; succeeding values on the second and third days of ho.spitali- 
zation showed a rise in urinary pH. On the third day of hospitalization there 
was still a positive Rothera test as well as a persistent though decreasingly 
positive ferric chloride test on boiling of the sample. 


Table in. Ueixaet Fnn)D>'GS ix Patients With Salicvlate Ixtoxicatiox 




SALICYLATE 



tIRIKE 


C.ASE 

DAT or hospitalizatiok 

XiEVEL 

PLASMA 


ROTHERA 

pH 

Chlorides 
Gm. XaCI/ 
L. Urine 

10 

1 


•r + 

* + + 


— 

2 

21.4 


X X 

— 

— 


4 

5 

3.2 


^ X 



11 

1 

15.9 

. X 

XXX 

5.0 

1.4 


2 


X 

~ X X 

6.0 

1.1 


3 

0.6 

trace 

^ X 

7,0 

~ 

12 

1 

1.7 


X + + 

4,5 

3.4 


16 hr. after admission 

1.3 


X ^ X 

5.0 

3.4 


2 

0.2 

- 

+ 

7.0 

— 

13 

1 

7.3 


--t-XX 

5.19 



2 

1.35 


X 

5.0 



3 

0.35 

trace 

~~ 

7.0 

— 


The spinal fluid was examined in nine of the cases and showed a positive 
Rothera test as well as fenic chloride, even with boiling of the sample. In 
only one case (Case 1) were crenated red blood cells as well as xanthochromia 
noted. 

Total ketones as acetone and base-binding ketones of the blood were 
determined in Case 10. The base-binding ketones amomited to 11 milliequiva- 
lents per liter. The significance of this is apparent when one observes that 
the bicarbonate value is depressed from normal value of 20 to 25 milliequiva- 
lents per liter to approximately 12 miUiequivalents per liter. 

Sahcylaie Detcnninations.—Plasma. salicylate determinations showed at 
the time of entry, levels of 40 mg. per cent and higher in the younger patients 
who demonstrated the most severe type of intoxication. Lower concentrations 
were found more frequently in the patients older than 20 months. In almost 
all of these instances the initial pH of the serum was low normal or slightly 
below normal with corresponding carbon-dioxide content of the serum be- 
tA^2D and 35 volumes per cent. The highest concentration of salicylate in 

June. mVc". uplleptic manifestations, either before salicj-llsra or up to 
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the plasma, 68.5 mg. per cent, was found in the 3-week-old infant who had 
received a total of 1.5 Gm. of aspirin in two days. Table IV shows the amount 
of salicylate administered to each patient insofar as it was possible to gain this 
information. For comparison, there are tabulated the dosages recommended 
by Marriott and Jeans^ for infants. In most of these patients the doses ad- 
ministered were greater than that within the range of safety calculated by 
Marriott and Jeans. Some of these patients received dosages of salicyl com- 
pounds as great as those dosages recommended for therapy in acute rheumatic 
fever in older children® and for young adults.® 


Table TV. Coiepaeison of Aspirin Dosages Deceived With Those Eecommended as Safe 


CASE 

MAXIMUM 

RECOMMENDED* 

DOSE 

(GRAINS/DAY) 

MAXIMUM DOSE 
BECEWED 
(GRAINS/DAT) 

DURATION OF 

medication 

(days) 

salictl-ate level 

OF PLASMA 
(MG.%) 

1 

Vi 

11% 

2 

68.5 

2 

3 

27 

1 

44.4 

3 

13 

7 % 

2 

40.0 

4 

4 

8 pills daily (?) 

4 

65.2 

5 

2 

17 

SVa 

42.3 

6 

2 

10-15 

(mother vague) 

1 

41.6 

7 

15 

22% 

2 

18.2 

8 

11 

8 tsp. unknown 
medication 

2% 

7.3 

9 

2V' 

10-20 

3 

20.8 

10 

12 

42 

3 

38.8 

13 

21 

12 

2 

7.3 


*On basis of amounts recommended by Marriott and Jeans — 1 grain per year of age 
every four hours. 


Therapy . — ^All of the patients except one received M/6 sodium r-lactate in 
Einger’s solution by the intravenous and subcutaneous routes immediately on 
admission to the hospital in amounts indicated in Table V as cubic centimeters 
of M/1 sodium r-lactate per kilogram of body weight. A five per cent glucose 
solution was given hypodermically and in most instances at several intervals by 
intravenous and subcutaneous routes until oral feeding could be resumed. Par- 
enteral vitamin K and vitamin C were given to all patients. 'In addition to 
vitamin K, small whole blood transfusions were used to combat hemorrhagic 
tendencies. 

The patients in severe acidosis ivere also in a state of circulatory collapse, 
and though their respirations were exaggerated, their skin was ashen gray. 
Oxygen was given to these patients, and they were bundled in warm blankets ; 
however, the restoration of fluids and electrolytes did more to overcome the 
state of circulatory collapse. 

Course . — The response to treatment varied in each of these patients, and all 
except two of them showed clinical improvement to some degree in one to two 
hours following treatment. One of these patients (Case 5) died; the other 
(Case 13) showed no improvement with glucose and M/40 lactate Einger’s 
solution for twenty-two hours; response was good after M/6 sodium lactate 
solution was given (Table V). Those who were treated for severe acidosis, 
who were in a state of circulatory collapse, and who had high levels of 
saEcylate, were slow to overcome their lethargy even though they were no 
longer comatose. This is in contrast with the usual rapidity with which the 
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Table V. Blood Chejiistky Studies Betore and After Tpjiatiient 




i 


1 

1 


COj 

SEP.UM 



M/1 Na-r- 

MO.% 

SALICYLATE 


CONTENT 

cnLOP.IDE 



Lactate ! 

1 

i 

SEKUM 1 

(SEP.UM' 

(Mk.% 


TOtE 

1 c.c./Kt;.* 1 

[ PIASMA i 

SPINAL FLUID 1 

pH 1 

VOL.%^ 

KaC!) 


10 


11 


12 


13 


1 p.il. 

44 hr. 

21 hr. 
n day 

ni day 
IV day 

12 P.Ji. 

9 hr. 
n day 
V day 

11 A.Jf. 

5 hr. 

22 hr. 

1 P.M. 

74 hr. 

20 hr. 

9 A.U. 

1 hr. 

21 hr. 

4i hr. 

7 hr. 

6 P.U, 

16 hr. 

23 hr. 
n day 

m day 
IV day 

9 P.M. 

13 hr. 

H day 

on admis- 
sion 

12:10 A.M. 
12 hr. 

24 hr. 

3:30 P.M. 
44 hr. 

174 hr. 

2Zi hr. 

414 hr. 

58 hr. 

65 hr. 

894 hr. 
1134 hr. 

5 P.M. 

16 hr. 

23 hr. 

48 hr. 

5 P.M. 

16 hr, 

40 hr. 

2 P.M. 
214 hr. 

454 hr. 


10 

5 


15 


15 


11 


9.2 


10 


10 




68.0 

38.2 

35.6 
20.9 

8.0 

trace 

44.4 

33.6 
1.5 

trace 

40.0 

35.4 

23.1 

65.2 

42.6 

42.3 


41.6 

29.5 
9.7 

3.2 

0.8 

18.2 

13.2 
trace 

7.3 

20.8 

13.3 

38.8 

30.6 

21.4 

11.8 

3.2 


15.9 

2.3 

0.6 

1.7 

1.3 

0.2 

7.3 
1.33 
0.35 


17.5 

7.13 

15.8 

631 


7.41 

47.0 


9.4 

7.41 

50.4 



7.47 

58.3 



7.55 

64.5 



7.58 

74.8 


15.7 

7.20 

16.7 

680 


7.51 

51,6 



7.49 

60.5 


11.8 

7.33 

25.8 



7.50 

43.5 



7.51 

50.8 


26.0 

7.20 

20A 



7.46 

36.7 



7.47 

63.0 


14.6 

7.27 

16.0 

703 


7.30 

29.0 



7.43 

35.0 



7.52 

36.0 



7.48 

47.0 


8.0 

7.16 

14.0 

679 


7.32 

51.0 


3.2 

7.30 

26.0 

580 


7.50 

59.8 


1.04 

7,32 

31.0 


6.25 

7.32 

38.0 

560 


7.50 

57.8 

512 



' 66.0 

568 

17.0 


26.5 

590 


7.38 

49.4 


7.43 

45.6 



— 

— 



7.46 

60.6 



7.31 

7.38 

7.43 

7.31 

7.44 

7.45 

7.32 
7.35 
7.44 


diluted to iI/6 In Rinccr’s solution. Patients 


73.0 
76.3 

20.0 

55.5 
60.0 

34.0 

51.5 

62.0 

37.0 

36.0 

56.0 


.594 

580 

572 

570 

571 
604 
540 
552 
570 


also received glucose 
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diabetic who has just- recovered from acidosis quickly overcomes his lethargy^ 
In Fig. 1, showing the individual recoveries of the patients, and m I able V 
it is shovm that the pH of the serum returned to the range of normal before 
the carbon-dioxide content (principally bicarbonate) of the serum was restored 
to the range of normal. A similar pattern of restoration of acid-base balance has 
been obserA^ed in diabetics’® whose recoverj' from acidosis has been studied by the 
method of Shock and Hastings.” The cause here would seem to be continued 
hjTierpnea on the basis of salicylate in spite of relief of acidosis. 

Rapid recovery (Table V and Pig. 1) of acid-base eciuilibrium was uni- 
form except in the two instances (Cases 5 and 13) mentioned. Cases 1, 3, and 
10, within five hours after treatment, showed restoration of the pH and carbon- 
dioxide content of the serum to normal. In contrast to the rapid recovery of 
acid-base equilibrium, the salicylate disappeared slowly from the blood, and 
appreciable amounts ivere found on the second and third days of hospitaliza- 
tion as can be seen in Table V. 

Mortality.— AM but one of these patients showed an ultimately good clinical 
response to therapy given. This Avas the patient (Case 5) who had elevated non- 
protein nitrogen of 118 mg. per cent. He was llA months old and expired 
eleven hours after admission. At the time the last laboratory determinations 
were available, the patient’s acid-base equilibrium was found to be within nor- 
mal range serum pH was 7.48, and the carbon-dioxide content had risen to 47 
volumes per cent. Although this restoration of acid-base equilibrium proceeded 
gradually, as can be seen from Table V, there was no coincident improvement 
in the clinical condition of the patient. The initial sample of spinal fluid gave 
no signs of hemorrhage; however, post-mortem intraventricular taps showed 
bloody fluid despite administration of vitamin K. No necropsy data are 
available. 


EXPEKI5IEXTAL STUDIE.S 

ScA^eral older children were given salicylate experimentally as a.spirin or 
sodium salicylate for three to six consecutive days. These children Avere from 
5 to 32 years of age, and as a group demonstrated different effects of salicylate 
on respiration, pH, and carbon-dioxide content of the serum. The results are 
given in Table Y. Case El exhibited severe hyperventilation on the third day; 
hoAvever, the serum pH Avas at the upper limits of normal and the carbon- 
dioxide -content slightly depressed. Case E5 had only slight hyperpnea, but 
developed severe anorexia and vomiting Avith marked loAvering of pH and 
carbon-dioxide content as can be seen in Table ’(H. Case E7 shoAved no effect 
at all, even on the sixth day when the concentration of saliejdate AA-as 35.8 mg. 
per cent in her plasma. She Avas the oldest of these four pkients. It .should 
be emphasized that all of these patients had good caloric and liquid intake 
prior to and during administration of .salicylate, and only as mentioned in 
Case E5 Avas there severe anorexia and A-omiting. 

The absorption of aspirin and sodium salicylate folloAAung single and 
multiple oral doses was studied in a group of children. From the absorption 
curves of bofli sodium salicylate and aspirin on patients with varying single 
(.cc F.p. 2 3) it appeared that there tvpaW be ap rf 
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the salicyl compoiind when given at the usually advised interval of every four 
hours. These compounds when so given for several days did show an increase 
in the level from day to day (Fig. 4). The actual accumulation was tested on 
a single subject and compared with the h 3 rpothetical eifect. This was done by 
giving a single dose (.043 Gm. per kilogram) of sodium salicylate by mouth and 
observing the gradual rise and fall of the plasma salicylate level. The rate of 
absorption was slow because enteric coated tablets were used. FoUo^ving 
this procedure a second test was performed by giving the same dose of sodium 
salicylate every four hours. At the end of twenty-four hours the experiment 
was terminated because the subject experienced tinnitus nad nausea and began 
to vomit. The actual values obtained during the second test are plotted in Fig. 5 
on the broken line curve and do not deviate much from the hypothetical curve 
showing accumulation by superimposition of the single dose absorption curve at 
four-hour intervals. 


■ Table VI. Various Reactions to Salicylate as Seen in Older Children 
Given the Drug Experimentally 


case 

AGE 

DOSE 

(GM./KG./ 

24 HR.) 

DURA- 

TION 

(DATS) 

MAXIMUM 
SALICYLATE 
LEVEL OP 
PLASMA 
(MG.%) 

pH 

CO. 

(VOL.%) 

HYPER- 

VENTILA- 

TION 

ACID- 

EASE 

REACTION 

El 

10 

.17 Na salicylate 

3 

48.5 

7.45 

40.4 

severe 

early re- 
spiratory 
alhalosis 

E5 

6 

.19 Na salicylate 

6 

54.2 

7.25 

23.8 

slight 

metabolic 

acidosis 

E6 

5 

.30 Na salicylate 

4 

55.4 

7.31 

24.4 

moderate 

metabolic 

acidosis 

E7 

12 

.12 aspirin 

6 

35.8 

7.41 

45.6 

none 

normal 


DISCUSSION 

In order that an infant or young child not be allowed to become seriously 
intoxicated with salicylates, it would be well for physicians and especially 
pediatricians to educate and warn parents of these potential properties of 
aspirin and other salicylate compounds. This is done and wisely so in the 
case of the sulfonamide compounds. Why is it not done with salicylate 
compounds ? 

Certainly the use of salicylate compounds for purposes other than symp- 
tomatic relief is not justified. Infection should be combated by specific meas- 
ures. Almost all drugs have untoward effects, and these are proportionately 
intensified with larger doses. In therapeutics, these harmful effects must not 
outweigh the beneficial effects if drugs are to be used advantageously. Even 
with supervision in administration of salicylates in older and larger children 
who are capable of making known their complaints, the medication can pro- 
duce serious and sometimes fatal intoxication.*® 

Stevens and Kaplan*® found that children of ages 9 to 11 did not tolerate 
the massive doses of salicylate which achieved blood plasma levels considered 
by Coburn® to be therapeutically beneficial yet unharmful in adults. They 
also observed that it was not easy to maintain the concentration of salicylate 
and that it was necessary to manipulate the dosage from day to day and de- 
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termine the actual concentration in the plasma. Furthermore they stated 
that the drug accumulated, and it was because of this that they found it 
necessary to alter the dosage. The efficacy of this massive dosage as ques- 
tioned by Wegria and Smnll."" Fashena and WalkeF" also demonstrated 
that the dosages could be decreased by 30 to 35 per cent of the initial twenty- 
four hour dose without significantly altering the concentration of salicylate 
in the blood plasma. Guest and associates^® found that the effect of salicylate 
appeared to be proportional to the dose administered, and also noted that this 
effect increased with the duration of medication. We have shown that there 
may be an accumulation of salicylates in the blood fi'om day to day. 


^GE WT . DOSE 

CASE i. II YR. 33 kg. .036 GM./KG. 



Fig. 2.— Rate of absorption of oral sodium salicj'Iate (single dose). Salicylate \-alues appiv to 

plasma concentrations. 

Because of the serious and progressive nature of salicylate intoxication, 
the evident necessity for an early diagnosis, especially in infants, cannot be 
overemphasized. By far the most common symptoms of poisoning in this very 
young group of patients were hyperpnea, fever, listlessness, and even coma, 
pallor, and cyanosis. With the listlessness came disinterest in feedin<r pro- 
cedures. Less prominent were dehydration, which was slight to moderate 
vomiting, and conamlsions. Two patients presented clinical emdence of hem- 
orrhagic phenomena, and in another patient hemorrhage into the ventricles 
was found on post-mortem intraventricular puncture. 
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111 the absence of renal failure, diarrhea, diabetes, and other severe infec- 
tions, the combination of ly^perpnea, listlessness, and fever should suggest salicy- 
late intoxication as a likely diagnosis. A more direct approach to the^problem of 
an early diagnosis can be achieved by obtaining a careful history of medications 
given to the patient. Since fever is such a prominent finding, as noted by Dodd 
and associates^® and Barnett and associates,^ the error of giving salicylates as sup- 
portive treatment to alleviate hyperpju’exia can best be avoided by ascertaining 
the diagnosis first. It is entirely possible that many of our cases of intoxication 
resulted from prolonged use of aspirin for fever which in reality became a toxic 



manifestation of aspirin. This clinical picture together with the laboratory find- 
ings of distorted acid-base balance and positive urine ferric chloride test on 
boiling confirms the diagnosis. A determination of plasma salicylate will 
complete the picture. Other procedures may reveal other toxic effects from 
salicylate, such as prolonged prothrombin time,’""’” hypocoagulability of the 
blood,”” epistaxis,”’ hemorrhages into the stomach””’ ”” and brain,”’ granulo- 
cytopenia,”” toxic hepatitis,”® low vitamin C content as found in animal tissues 
by Ritz and associates,”’ or increased vitamin C output into the urine,”” and 
even lowered renal clearance”” and evidence of renal damage which may be 
temporary.”” 
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The -eneral condition of most of these young patients gives indication of 
the need“for prompt treatment. Therapy includes treatment of acidosis by 
administration of Sr/6 sodium r-lactate in Einger’s solution and glucose par- 
enterally; relief of dehydration and ketosis is also achieved by this procedure 
Case 13 clearly illustrated the response of a patient in acidosis ivhen treated 
with glucose and M/40 lactate Ringer’s solution instead of iI/6 s^^^m r- 
laetate in Ringer’s. The carbon-dioxide content of the serum and pH of the 
urine remained abnormally low for twenty-two hours, and they did not respond 
until a full dose of Jl/G r-lactate was given. (Tables HI and Y.) Dodd and 
associates’’’ considered alkali useful for treatment late in the course of intoxi- 
cation when acidosis developed. Rapoport and associates,"’ in testing the effect 
of sodium bicarbonate on salicylate intoxication in dogs, observed that the 
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Fig. 4. — Plasma concentration of salicylate Trith oral aspirin and oral sodium salio'late 
(divided doses at four-hour intervals). 


duration of the intoxication was shortened in spite of an already existing 
tendency for respiratory alkalosis. One of their animals did develop fatal 
tetany. Vitamin K and small, whole blood transfusions are indicated on the 
basis of the ever increasing evidence of hemorrhagic phenomena reported in 
the literature,’"’ and our own findings. 'Without studies prior to the onset 
of salicylate intoxication, it is not possible to evaluate the need for vitamin C ; 
however, the work of Ritz and associates" and Daniels and Emerson"" and 
the usual history of the patient serve to provide rationale for parenteral and 
later enteral vitamin C. Undue exposure of these patients should be avoided 
in spite of hyperpjwexia. The u.se of cool oxygen is not contraindicated and 
appears to he stimulating. AVhenever there has been a history of recent in- 
pstion of a large amount of aspirin or other salicylate compound, gastric 
lavage is a very important procedure and should not be omitted. 

Scrum pH and carbon-dioxide determinations can be repeated at four- to 
Kix-hour intervals following treatment if the patient seems to be doing well 
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clinically. These should he done more frequently if indicated, and additional 
lactate may be necessary if the patient is severely acidotic, although the ma- 
joritj’^ of our patients did not need additional M/6 sodium lactate solution. 
Early in the course of treatment, color, responsiveness, and activity are better 
criteria of clinical status than respirations. The reason for this is that with the 
administration of fluids the patient seems to obtain a “second wind” and can 
improve respiratory efforts in attempting to blow off excess carbonic acid. 
Therefore, with the improvement in the general condition of the patient, he 
responds to the physiologic demand for increased respiration. Following the 

<C 

s: 


Ck 



Fie. 5. — Cumulative effect of salicylate. 

establishment of the proper ratio of sodium bicarbonate and carbonic acid 
concentrations and relief of ketosis, if there be sufficient concentration of 
salicylate, hyperventilation will continue because of the apparent, direct, stim- 
ulating effect of the salicylate. 

The toxic manifestations due to salicylates are manifold, and, moreover, 
the incidence of a given symptom appears to vary in the different age groups. 
For example, we have named the most common .symptoms associated Avith 
severe and acute intoxication in infants which, of course, do not include such 
complaints as vertigo, tinnitus, headache, and deafness. These are correlated 
with the ability of self-expression. Other reactions described in the literature 
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and not yet mentioned include urticaria, anaphylactic reaction, and gastro- 
intestinal irritation ivliich may be associated with gastric ulceration and toxic 
encephalopathy. Coburn states that there was no evidence of prolonged pro- 
thrombin time in his patients who were adults.® There is evidence from t e 
literature''* as well as .from our own data (Table H) that this occurs in chil- 
dren and infants. 

The literature has become confused, particularly with reports which would 
seem to be conflicting because one or another form of acid-base imbalance is 
emphasized. A part of this confusion may arise because the determination of 
carbon-dioxide content of the serum is not supplemented by a pH determina- 
tion of the serum and urine; part of it may also arise because an attempt is 
made to compare results on anorexic younger children and infants with ex- 
perimental results obtained on older children, adults, and even animals, whose 
usual calorie and liquid intakes have not been affected prior to or during the 
period of study. These results cannot be applied interchangeably. Ketosis, 
for example, occurs with greater rapidity in children than in adults. Emphasis 
should rather stress the different kind and degree of salicylate intoxication 
that is developed in indi^^duals, as we have sho^vn in our experimental group 
(Table VI). 

The evidence of a respiratory t 3 rpe of alkalosis similar to that developing in 
the first case of the experimental group (El, Table VI) has been seen also in 
the older individuals on which it is presumed that Odin®* bases his conclu- 
sions, since he does not designate the age group that received such large doses 
of salicylate. Cobum,® however, found no .such effect. A shift of acid-base 
balance to respiratory alkalosis was obseiwed by Ryder®® in one case of a 
16-year-old Negro patient, and by Guest and associates'*® in children 3 years 
of age and over. In dogs, Dodd and associates’® found only a slightly elevated 
pH in a phase of panting. Dodd, however, did not find too great a similarity 
in the pattern of intoxication in dogs and infants. In experiments on monkeys 
and dogs, Eapoport and associate.s®’ found primary hyperventilation with low- 
ering of carbon-dioxide tension in blood with or ivithont decrease in bicar- 


bonate. They also observed that pentobarbital sodium could suppress hyper- 
ventilation and restore pH and carbon dioxide to normal values. Morphine 
exerted a convulsant action without noticeable decrease of hyperpnea. The 
general condition of the dogs in the experiments of Dodd and associates’® was 


remarkably good ; the dogs ate eagerly and drank unusually large amounts of 
water throughout the entire experiment. This reaction is so strikingly differ- 
ent when contrasted with the pattern of reaction exhibited in young children 
and infants and is of such significance, that it must be emphasized. By the same 
token, reactions and tolerance exhibited by the adults preclude a fair trans- 
ference or application of data obtained on such a group with that obtained 
in a group of young children or infants. Decreased intake of food liquids as 
well as nutritious substances, is a key factor in the produetion of metabolic 
ncidosis in infants. Sable®® proposed that the ketonuria and ketonemia mav 
be due to starvation from anorexia and vomiting or the toxic effect on cellular 
c ahohsm. Lutwak-hlann®® found that respiration of rat liver and kidney 
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slices is inhibited by lM/10 concentration of salicylates, and that liver glycogen 
disappeared almost completely four to six hours after salicylate injection. 
Similar vork has not been done on human tissues. 

To conclude the discussion of this difference in toxic effect of salicylate 
which exhibits one pattern of acjd-base imbalance in a group of infants and 
a more variable pattern in the experimental group of older children, it may 
be said that there is a cycle which can be interrupted or aggravated at any 
phase. To understand the pattern of a given patient, many determinations 
can be done, but the most significant data are obtained from values of urine 
pH, blood pH and carbon dioxide. The cycle, from all available information, 
is one of hyperventilation caused by salicylate, uncompensated respiratory 
alkalosis, then compensation rapidly brought about by the kidney with ex- 
cretion of excess bicarbonate. Ketosis, which may be present even before 
administration of salicylate, but is certainly aggravated by it, produces a shift 
toward metabolic acidosis. Since hyperventilation caused by salicylate (either 
by central or refiex stimulation) is already in operation, it soon begins to fail 
because of muscular fatigue and lethargy which are early and prominent fac- 
tors in the infant. The onset of metabolic bankruptcy on the basis of starva- 
tion and increased metabolism takes its toll more quickly in the infant. With 
the depletion of sodium bicarbonate enhanced by ketosis, it becomes even more 
imperative for hyperventilation to continue, so that there will not be a relative 
excess of carbonic acid. At this point, when hyperventilation has become a 
physiologic necessity and not merely a manifestation of salicylism, the respi- 
ratory center may have undergone poisoning, or the patient may lag because 
of the inability to, keep apace with all that has transpired. If either of these 
factors operates (and it can be readily understood that the infantile tissues 
cannot cope as long with such odds as the adult), then metabolic acidosis 
ensues. On the average, respiratory efforts seem only 50 per cent efficient. 
In the early phase of the cycle, urinary pH is alkaline, coinciding Avith ex- 
cretion of sodium bicarbonate ; hoAVCA^er, later, the pH reA’-erts to acid Amiues 
coinciding Avith the phase of metabolic acidosis. 

CONCLUSIONS 

1. Thirteen cases of salicylate intoxication in infants and Amry young chil- 
dren are discussed. 

2. The most seA-ere type of reaction occurring in this group is a disturb- 
ance of the acid-base equilibrium. Other types of reactions Avere encountered 
less constantly. 

3. At the time of hospitalization, all patients shoAved a metabolic acidosis 
Avith a loAvered pH and carbon-dioxide content of the serum. 

4. Salicylates, giA'en experimentally to older children Avhose usual calorie 
and liquid intake Avere maintained, produced less regular, if any, signs and 
symptoms of toxicity. 

5. Salicyl compounds, AAdien given in dosages from 0.066 Gm. per kilogram 
per twenty-four hours in six divided doses (appi’oximately Vo grain per pound). 
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tend to accnmnlate in significant amounts in the body, as shown by determi- 
nations of plasma levels. 

6. In view of the dangers and possibility of fatality in mfants, it is sug- 
gested that aspirin be given not at aU or very cautiously, with full awareness 
of aU its properties for intoxication. These same possibilities for intoxication 
in one form or another obtain in older individuals, but to a lesser degree. 
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TUBERCULOUS DACTYLITIS IN CHILDHOOD : A PROGNOSIS 

Janet B. Hardy, M.D., and John B. Hartmann* 

Baltimore, Md. 

T he spontaneous healing of remarkably destructive tuberculous lesions of 
the small bones of the hands and feet (metacarpals, metatarsals, and 
phalanges) observed over the past decades in the Harriet Lane Home has led to 
the present study of cases recorded in the diagnostic index of the clinic. Twenty- 
one cases were selected for analysis because of adequate clinical and laboratory 
examination and follow-up. 

Each patient reacted positively to intradermal, tuberculin skin testing and 
liad a negative blood Wassermann test. AU but three showed roentgen-ray 
evidence characteristic of pulmonary or mediastinal tubereulosis. All patients 
were below the age of 14 years when first examined in the Harriet Lane Home. 
Nine of the twentj’-one patients gave a history of exposure to sputum-positive 
tuberculosis. 

Incidence . — In the special tubereulosis clinic where 610 children infected 
with tuberculosis under 2 years of age have been registered since 1928, tubercu- 
lous dactylitis has been recognized in only four patients, giving an incidence of 
0.6 per cent. In addition, since only forty-three eases in all have been recorded 
during the past three decades at the Harriet Lane Home where the incidence of 
tuberculosis is quite high, it is apparent that tuberculous dactylitis is a rela- 
tive!}^ rare complication. This is in rather marked contrast to the figures of 
Herzfeld and Tod^ (6 per cent) and of Benci and Mezzari- (4.21 per cent). 

Prom a clinical viewpoint the patients fall into two groups; Group I con- 
sists of eleven individuals wlio had tuberculous dactylitis as a minor manifesta- 
tion of a severe generalized infection;! Group II includes ten patients who had 
a relatively mild tuberculous infection and whose dactylitis, the presenting symp- 
tom in eight instances, was one of the minor complications.! 

Color, Age, and Sex . — There is no significant difference between the two 
groups with respect to color, age, and sex. It is of interest, however, that sixteen 
(76 per cent) of the total number of patients were negro. It is significant that 
fourteen (67 per cent) were under 2 years of age at the time when this com- 
plication was observed. This conforais with Dr. Brailey’s^ findings demonstrat- 
ing that tubereulosis is a more severe disease in infancy than in later childhood. 

Length of Follow-up . — The average lengtli of life after recognition of the 
disease of the patients in Group I (with the exceptions noted above) was two and 
one-half years, with a minimum of seven days and a maximum of five years. 

From tlie Department of Pediatrics, Johns Hopkins University School of Medicine and 
the Harriet Lane Home, Johns Hopkins Hospital. 

Aided in part by a grant from tlie Commonwealth Fund, and the Marjiand Tuberculosis 
Association. 

•Fourth year medical student 

fAll but three of these patients subsequently died of tuberculosis. Two of these may 
be presumed to have died because of the presence of very extensive lesions when last seen. 
Tlie third patient is still alive after twelve years, but has numerous, active, tuberculous lesions. 

tTho tuberculous lesions of these patients healed completely and, with one exception, 
left no residual disability or deformity, as the accompanying x-rays show. With the exception 
of one child who died of pyogenic meningitis, all of these individuals are living and well, and 
at present show no evidence of active tuberculosis. 
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The folloiv-up of the cMldren in Group II averaged eleven years, with a inimmum 
period of one and one-half yeai-s and a maximum of ^venty-eight years. 

Priimrij TuhercuJoiis Lesions.—As a whole, children in Group I appeared 
more ill and had more extensive tuberculous lesions than those in Group II. As 
Table I shows, in Group I eight of the eleven patients had severe pulmonary 
lesions; the remaining three showed marked enlargement of the mediastinal 
nodes. However, in Group II only two of the ten patients had parenchymal 
lesions, five had enlarged mediastinal nodes, while three had only slight, non- 
specific infiltration at the lung roots. 


TABiiE I. Findings ox Eoextgex-Bay Examixatiox' of Chest of Twexty-Oxe 
Chiedeex With Tubekcdeohs DAcrvLiTis 


1 


1 PAP.EKCHTitAIi 


xoxspEcinc 


TOTAL ] 

PUtJrOXART 

IfEDIASrtXAU 

ROOT 

GROUP 1 

^*0, 

1 tubeechlosis 

1 tuberculosis 

tkfiltratiok 

Group I 

11 

9 . 

.3 

0 

Group n. 

10 

O 

5 

3 


Clinical Picture . — ^The local clinical picture was essentially the same in both 
groups of patients. The infected phalanx presented a fusiform, indurated 
swelling, usually painless. Fluctuation was present if the tuberculous lesion 
had broken through the periosteum of the bone with resultant abscess formation. 
The overljdng skin was usually taut, shiny, and red. In only one instance was 
there a preceding historj' of trauma. Fistulas formed in eight lesions. "Where 
the metacarpal or metatarsal bones were involved, the swelling appeared mainly 
on the dorsal surface, the area where the three fistulas recorded also appeared. 
Quite significantly, the “painless swelling’’ of the fingers was the presenting 
complaint in eight of the ten patients in Group II and of three in Group I, while 
other sjmptoms of a tuberculous infection were the chief complaint in the 
remaining eight. The average duration of the dactylitis before examination was 
two months in Group I and four months in Group II. However, the dactylitis 
was either the presenting complaint or an early sign in nineteen of the twenty- 
one children studied. 

Other Types of Tuherciilous Complicutions . — All eleven patients of Group 
I had other complications of the priraarj’- tuberculous infection, the most com- 
mon, apart from serious involvement of the lung parenchyma in eight instances’, 
being infections of other bones (radius and ulna three, tibia three, mandible 
tliree, spine two, orbit one, humerus one, and sternum one), cers-ical adenitis six, 
skin tuberculids two, and peritonitis one. The predominant tuberculous infec- 
tion was bone and joint tuberculosis (eight patients) and miliary tuberculosis 
(three patients). However, five, or one-half of the children in Group II, liad no 
evident complications other tlian dactj-litis. Of the remaining five, involvement 
of other bones (radius and ulna two, spine one, and tibia one), biliateral 
phlyctenular keratitis one, cervical adenitis one, and peritonitis one, constitute 
the knoivn complications. 

X-ray Findhxgs.~{fica Figs. 1 to 14.) From the accompanying photographs 
o x-ray plates and films, one may see that the tuberculous lesions of the small 
bones assume many varied forms, from minimal mednllary changes and periosteal 
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FIb. 1. — ^Li. B , aged 2 years, with severe pulmonary tuberculosis and multiple metastatic 
tuberculous bone lesions Destructive lesions are seen In ten of the small bones of the hands; 
soft tissue swelling Is seen In the neighborhood of the more severely involved bones. 



Fig, 2 — Li. B., aged 5% years, showing good partial healing of the lesions In the right hand 
but progression of the lesion In proximal phalanx of the Index finger, left hand. 
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reduplicatfo., said lo dislmgaisl. tuberaateis oi tta 

melataKals irom toberaaioas Weatioas at other bon«< ^ ““““f rf ‘to 

cortex and wdespread destruction of aU layers of the bone. _ It jnli be see 
that the primary and most extensive lesion is usually localized in the ^aphysis. 
From the follow-up fflms on the patients in Group II it m seen that the nomal 
structure of the bone is usually completely restored, and from examinatio 
this time, that no disability in function has resulted. In one exception, the 
lesion was inadequately treated during its active phase and a subluxation of the 
second phalanx at this time was allowed to heal uncorrected. 



Fig:. 3 It. B., aged 16 years. The hones of the nght hand have returned almost com- 

pletely In normal: there Is marked shortening of the proximal phalanx of the left hand, rvith 
resultant deformity. 


Sites of Lesions . — ^Among all of the children studied, the number of bones 
involved in both hands and feet totaled fifty-four, twenty-eight in Group I and 
twenty-six in Group II. The bones of the hands were much more frequently 
affected’ than those of the feet, forty-eight in the former and six in the latter. 
Of the lesions in the hands, twenty-six (55 per cent) were localized in the 
proximal phalanx, sixteen in the mctacarpals, and six in the second phalanx. No 
lesions were seen in the terminal phalanx of any finger or toe. The most com- 
mon sites were the proximal phalanx of the index and middle fingers and 
mctacarpals of the middle and ring fingers of the hands. There was no 
significant difference between the rivo bands, twenty-three hones of the right hand 
and twenty-five of the left hand being involved. Among the small bones of the 
feet, the proximal phalanx of toes 1, 3, and 4 were each involved once, and the 



Fig. 4. — L. B., aged 2 years. Feet show destructive tuberculous lesions of first phalBi« 
of right great toe and of the first and fifth metatarsals on the left Note swelling of soft 
tissue of left foot. 


Fig. 5. — L. B.. aged 16 years. Feet: complete healing and restoration to normal contour 
lias occurred in the lesions present fourteen years before, in the first phalanx, right great 
toe, and the fifth metacarpal left. Healing of the severe lesion, formerly present in the first 
metacarpal left, has been accompanied by considerable shortening of the bone and resultant 
deformltj*. e 
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Fig. 6. — Y'., aged 2 years. Chest film showed nonspecific root infiltration, tuberculin 
test positive. Destructive lesions in fifth metacarpal right, in the proximal phalanx of the 
second, third, and fourth digits on the right, and the third and fourth digits on the left, with 
marked soft tissue swelling. 
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FIB. 10. — ^M. T., aged 2 years. Mediastinal tuberculosis with phlyctenular keratitis and 
tuberculous lesions or the first and third metacarpals and proximal phalanx of third finger 
on left hand and of the proximal phalanx of the fourth finger right hand. Note periosteal 
reduplication. 
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first metatarsal on three occasions, •with a total of six lesions. Multiple lesions 
of the hands and feet occurred in seven patients of Group I, and five of Group 
II. One patient in the first group (Figs. 1 to 5) has lesions in the proximal 
phalanx of fingers 1, 2, 3, and 5 of his right hand, middle phalanx of finger 5 of 
this hand, proximal phalanx of fingers 1, 2, and 3 of his left hand, of metacarpal 
4 of this hand, and of metatarsal 1 and the proximal phalanx of toe 1 of his left 
foot. These healed -with minimal shortening of two bones (Fig. 5). 



Fig. 12. — T., aged S years. The bones of the hands are normal except for slight thickening 
of the proximal phalanx of the right fourth and left third digits. 


Prognosis . — ^^Vith the exception of patient L. B., who is alive at present, 
and two patients who are presimied dead, all patients in Group I died of their 
tuberculous infection. In Group II all of the patients are living and in good 
health except for one already mentioned. Adequate serial x-raj^s are not avail- 
able for definite statements as to time taken for healing of the dactylitis, but on 
the basis of three cases, mild lesions had completelj- disappeared within thirteen 
months, moderately severe ones within two years, and extensive destructive 
lesions -within a minimum period of three yeai-s. From the histories of the 
patients, the lesions were foimd to be usually asymptomatic within eighteen 
to thirtj'-six months, provided the patients had a favorable prognosis as far as 
the rest of their infection was concerned and that they I’eeeived adequate ortho- 
pedic cai’e. The treatment consisted of immobilization of the affected digits 
in splints or casts for the period during which the lesion was active, and incision 
and drainage where the lesion was secondarily infected. In view of the strik- 


Fie. 13. — ^M. T., agod 2% years. Destructne lesions in the proximal phalanges of the first 

and fifth toes of the right foot. 
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ing x-ray findings, it would appear that amputation or dactylectomy is defi- 
nitely contraindicated. Of the four patients whose digits were amputated 
(and who were not included in this series), no change in the prognosis of tlieir 
general condition was found ; all had minimal tuberculosis. 

DISCUSSION 

Tuberculous lesions of the small bones occur with relative rarity, but "this 
series followed in the Harriet Lane Home seems worthy of report because where 
the patient has survived the other manifestations of his tuberculous infection 
the return to normal contour and function of the diseased bones has been remark- 
ably good. 

SUMMARY 

1. Twenty-one patients with tuberculous dactylitis complicating primary 
tuberculous infections in childhood were followed until death or to date (an 
average of eleven years) . 

2. Fourteen, or two-thirds of the patients, were 2 years of age or less when 
this complication occurred. Sixteen were negro and five were white. Eleven 
had dactylitis as a minor complication of a severe generalized tuberculosis, ten 
had dactylitis as part of a relatively mild infection. 

3. The dactylitis was the presenting complaint in eleven patients. 

4. The bones of the hands were involved eight times more frequently than 
those of the feet. The proximal phalanx of the index and middle fingers were 
the bones most frequently involved. 

5. Provided the patient survived the other manifestations of tuberculosis, 
the prognosis for complete healing of the bone with return to normal contour 
in most instances was excellent. Healing occurred in from one to three years. 
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ACUTE glomerulonephritis 

/ 

A Retvtew of Ninety Cases 

Fkedekic Geraed Burke, M.D., Washington, D. C., and 
Lie ute nant (j.g.) Sidney Ross, Medicaii Corps, 

United States Naval Reserve 

T his report is an analysis of a series of ninety consecutive cases of children 
■with acute glomerulonephritis at the Children’s Hospital during the past 
three years (1943 through 1945). There were thirty-four white and Mty-sis 
Negro patients; forty-six were male and forty-four were female. It is to he 
noted that there was only a slight preponderance in the number of male patients 
■with acute glomerulonephritis in our series in contrast to the several large series 
reported by other authors^ who found a rather noticeable predilection for males. 
Lyttle- in his report on 125 eases of acute nephritis in children observed a ratio 
nearly 2:1 for males. The average age of the ninety patients was 5.7 years; 
the majority were between the ages of 2 and 10 years and the youngest was 4 
months of age (Table I) . 


Table L Aoe, Eace, akd Sex Disteibctios ik Nikett Patients 'With Acute 

Gloheedlonepheitis 


1 

i NO. patients I 

PEE CEKT 

Age • 



0-1 JT. 

2 

2.3 

1-5 yr. 

36 

40.0 

5-12 yr . 

52 

57.7 

Bace 



Negro 

56 

62.3 

White 

' 34 

37.7 

Sex 



Male 

46 

51.1 

Female 

44 

48.9 


ONSET OF clinical M.ANIFESTATIONS 

The onset of sj-mptoms began either simultaneously with or shortly after an 
acute febrile disease in 86 per cent of the children in this series. A history of 
preceding illness was not obtained in seven cases. A hiatus of seven to fourteen 
days after the subsidence of the sjTnptoms of the primary infection was most 
common, but several patients were admitted ■^^ith an accompanying infection of 
the respiratory tract or skin. 

The most common predisposing infections were those of the upper respira- 
tory tract, including nasopharyngitis, tonsillitis, and otitis media; a history of 
such an infection was obtained for 65.3 per cent of the patients. It has been 
reported^ that a “deep” hemolytic streptococcal infection precedes the onset of 
acute n ephritis m about two-thirds of the patients. In our series the severity of 
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the preceding upper respiratory infection appeared to be of no particular sig- 
nificance since many of the precipitating infections were quite mild (Table 11). 

Skin diseases such as secondarily infected burns, impetigo, and infected eczema 
fonn the next largest group of preceding infections (10.2 per cent). Futcher^ 
has recently re^fiewed the role of skin infections in the etiology of acute glomeru- 
lonephritis and reported the incidence to vaiy fz’om 0 to 2S per cent. Scarlet 
fever was the cause in three patients (3.3 per cent) but may be a more com- 
mon predisposing infection than this figure would indicate, for the contagion 
service of Children’s Hospital is rather small and most persons with scarlet 
fever are referred elsewhere. The remaining group had a history of some other 
infection including pneumonia, sinnsitis, mumps, cervical adenitis, and others. 
In three cases, two of M'hich fall outside of the time limit of this series, acute 
nephritis occurred with congenital S 5 "philis. All three patients were under 1 
year of age. It is problematical whether this association between congenital 
S3’’philis and acute nephritis represents a primaiy invasion of the kidney b.v 
Treponema pallidum or a secondary involvement of the kidnej^ resulting from 
the upper respiratoiy infection frequentl 3 '^ found to coexist with congenital 
syphilis. In this regai-d, it is well to point out that congenital sj’^philis is the 
most common precursor of acute glomerulonephritis in infants under 1 year of 
age.® 


Table H. Preceding Infections in the Present Series op Ninety Patients With Acute 

Glomerulonephritis 


TYPE OF infection | 

NO. patients 

1 PER CENT 

Upper respiratory infection (pliaryngo- 
tonsillitis, otitis media) 

.59 

65.3 

Skin lesions 

9 

10.2 

Scarlet fever 

3 

3.3 

Mumps 

2 

2.2 

Gastrointestinal infections 

2 

2.2 

Pneumonia 

2 

2.2 

Adenitis 

2 

2.2 

Sinusitis 

2 

2.2 

Genitourinary infections 

1 

1.1 

Sj-philis 

1 

1.1 

Unknown 

7 

8.0 

Total 

90 



Etiologic studies were not carried out on everj' child, but beta hemolytic 
streptococci were found most frequentlj’- on throat culture while Staphylococcus 
aureus was usualh' the organism cultured from coexisting skin infections. 

PRESENTING SYMPTOMS 

Studj^ of the presenting s.vmptoms in this series constitutes an interesting 
analysis (Table III). Edema, as might be expected, was the outstanding symp- 
tom of 59.5 per cent of the patients. Next in frequenej’ was gross hematuria 
which was the chief complaint of 25.5 per cent. Abdominal pain was present 
at one time or another in one-third of the patients; in six, comprising 7 per cent 
of the total number, it was the presenting and chief comifiaint. In several cases 
the diagnosis of appendicitis was entertained upon admission ; especial^ in those 
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patients -witli nausea and vomiting ; however, this pain was usually periumbilical 
or located in the right upper quadrant. In several patients its origin was prob- 
ably a distended, congested liver wth stretching of Glisson's capsule due to 
heart failure. Dyspnea vras occasionallj’- noted, especially in the group with 
demonstrable myocardial damage, and was the main complaint of two children 
upon admission, Comudsions and coma were the presenting symptoms in t^vo 
other patients, and in another nephritis was diagnosed by routine urinalysis 
after the child was admitted with a diagnosis of pneumonia. 


Table HI. Peesento?g JiUrnrESTATiox or Acute Glomeeulos-epheitis et CcEEEn’r Series 


MAXIFESTATIOX I 

NO. PATIENTS | 

PEE CENT 

Edema 

34 

60.0 

Hematuria 

2^ 

25.6 

Abdominal pain 

c 

6.7 

Vomiting 

2 

2.2 

Conmlsions 

2 

2.2 

Byspnea 

2 

2.2 

Bysnria ‘ 

i 

1.1 

Total 

90 

100.0 


1IA.JOK 3IAXIFEST.ATIOX3 


1. Hematuria and Albuminuria . — These two findings constituted the diag- 
nostic criteria of acute glomerulonephritis and were present in every child. It 
is interesting to note that in at least three eases in this series, the impression of 
acute glomerulonephritis was entertained in view of the presence of several other 
manifestations of the disease, but the diagnosis was not definitely established 
until a second or third ui’ine specimen revealed hematuria after twenty-four 
to forty-eight hours, the initial urinalysis shoiving no abnormalities of the 
urinary sediment. Red blood cells varied in amount. Gross hematuria was 
present in approximately one-fourth of the patients and microscopic hematuria 
was found in the remainder. The amount of albumin varied from 50 to 2,000 
mg. per cent but the usual range was between 100 and 500 mg. per cent on 
initial urinalysis; the albuminuria disappeared in the majority of instances 
within four weeks after the onset of the initial symptoms. Casts were frequently 
noted. Daily examination of the urine was employed during the hospital course 
and reliance was placed on the correlation between the gradual disappearance 
of the urinary findings and the subsidence of the illness. 


2. Ddona.— Edema is the most common symptom of acute nephritis and 
was present in 84.4 per cent of the ninety patients in this series. It was not 
elinicaUy perceptible in 16 per cent, was minimal in 37 per cent, moderate in 
28 per cent, and severe in 19 per cent. The patients with nephritis vrithout 
edema usually posed the diagnostic problems in this group. Edema usnallv de- 
veloped in the faee, particularly in the low tension tissues in the infraorbital 
region. It was often confined to this area, hut frequentlv continued to de- 
velop. and appeared in the lower e.xtremities and subsequentlv in all the sub- 
cutaneous tissues serous ^aces, and riscera. The patient who ^velops edema of 
the face only to have it disappear and then reappear later on, must he regarded 
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as a potential candidate for classification as having subacute or chronic nephritis. 
It is noteworthy that in aU the patients in this series who went on to recovery, 
the edema was either progressive or came to a standstill, and was not intermit- 
tent. 


Table IV. Pbequenov of Occurrence of Major Manifestations of Ninety Patients With 

Acute Glomerdlonephritis 


MANIFESTATION 

j NO. patients I 

per cent 

Hematuria 

90 

100.0 

Albuminuria 

90 

100.0 

Edema 

74 

84.4 

Hypertension 

73 

81.1 

Congestive heart failure 

— 

57.0 

Abdominal pain 

35 

33.3 

Cerebral symptoms 

28 

31.1 


3. ffypertension . — Significant elevation of the blood pressure was present 
in 81.1 per cent of the children in this series. Arbitrarily, in agreement with 
other observers, systolic pressure of 120 was selected as the dividing line for the 
presence or absence of significant hypertension, although it is recognized that 
in young children, particularly those under the age of 5 years, a systolic pres- 
sure of 120 may well constitute hypertension. 

At least one systolic blood pressure reading above 140 was observed in 44 
per cent of the patients, and pressures ranging between 120 and 140 were ob- 
served in 30 per cent. The blood pressure was usually elevated at the time of 
admission, although in eleven children it never did rise while tmder observation. 
One child among this group without significant hypertension died of acute, 
nephritic, congestive heart failure shortly after admission. In nearly all patients 
showing marked cardiac manifestations a significant elevation of the blood 
pressure was noted. Marked hypertension as a sine qua non in the presence of 
congestive heart failure associated with acute glomerulonephritis has been the 
subject of some discussion. It was present in all of the fourteen cases of nephri- 
tic heart failure reported by Rubin and Rapoport.® On the other hand, Levy^ 
and Lyttle^ have reported cases in which this association was not observed. In 
the present series, three patients with heart failure did not have significant blood 
pressure elevation. 

Occasionally, the blood pressure was noted to rise considerably after admis- 
sion, particiilarly in those children who were admitted to the hospital at the very 
onset of the illness, However, in the majority of instances the highest readings 
observed were at the time of admission and under treatment they fell, over a 
period of one to two weeks, to normalcy. The systolic pressure was foimd to be 
a reliable guide to the degree of hypertension, and in most instances the diastolic 
pressure followed the systolic; however, in a few cases the systolic pressure re- 
mained within relatively normal range while an elevated diastolic pressure was 
observed. It is probably fair to assume that if all patients with acute glomerulo- 
nephritis could be adequately followed from the very first day of their illness 
during the entire course, a larger percentage might show a significant hyper- 
tension, 
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4. CereftraZ.— Cerebral symptoms in this disease are probably caused by 
vasospasm Tvitb secondary cerebral ischemia. Vasospasm is probably also t e 
cause of the hypertension. The evidence would indicate that cerebral edema 
plays an unimportant role in the etiologie background of the manifestations of 
encephalopathy associated with acute glomerulonephritis. 

Cerebral symptoms in this series were present in 31.1 per cent of the pa- 
tients. All of these patients had severe headaches, convulsions, or were in 
•coma. These three symptoms were the diagnostic criteria employed and an 
associated moderate or severe, hypertension was usually present. In general, 
these symptoms indicate a severe type of acute glomerulonephritis. Some of the 
other patients manifested cerebral ssmptoms of a milder degree such as slight 
headaches, restlessness, and dimness of vision. 

5. Cardiac Manifestations . — ^It has long been kno'wn that cardiac failure 
may complicate the early stages of acute glomerulonephritis. In 1879 Goodhart® 
called attention to this association, and since then many reports have appeared 
on the subject in the literature. Of particular note is \V hitehill and associates’® 
carefully studied series of 138 young adults ■with acute nephritis, ninety-eight, 
or 71 per cent, of whom showed clinical evidence of cardiac insufficiency. Forty 
per cent of eighty patients reported by Marcolongo^® and 33 per cent of the 
twenty-four patients reported by blaster and associates'^ exhibited cardiac fail- 
ure. Lyttle® states that one-half of the 125 children with acute nephritis studied 
at Babies’ Hospital in New York demonstrated cardiac failure, while fourteen 
of the fifty-five children with acute glomerulonephritis observed by Rubin and 
Rapoport® had congestive heart failure associated with the disease. 

Acute glomerulonephritis has been the most common cause of congestive 
heart failure at Children’s Hospital for the past three years, during the period 
covered by this series, and was present in thirty-five or 57 per cent of the sixty- 
two patients who were examined for e'vidence of this complication. The criteria 
used to diagnose heart failure were: (1) cardiac enlargement with conges- 
tion of the parenchyma as revealed by x-ray; (2) elevated venous pressure 
(using 160 mm. of normal saline as the maximal normal level) with a significant 
rise upon moderate pressure over the right upper quadrant; (3) engorgement 
■with definite enlargement of the liver; and (4) miscellaneous evidence including 
electrocardiogram changes, pulsating cervical veins, pulmonary edema, dj'spnea, 
and direct evidence at autopsy. 

Some patients had definite evidence of cardiac dilatation by x-ray which 
returned to normal size while under observation, but confirmatory evidence of 
an elevated venous pressure and palpable liver was lacking, so these were not 
considered to be patients with congestive failure. However, if transient dfiata- 
tion may be interpreted as evidence of partial impairment of cardiac function 
and these patients are grouped with those exhibiting frank congestive failure 
then a total of 72.6 per cent of the sLxty-two patients who were examined for 
evidence of this manifestation had demonstrable mvocardial damage with in- 
sufficiency. ° 

The signs of congestive heart failure were present usually in the first 
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Fic 1, D 

Flff 1. — (C K.) Serial roentgenograms of the chest demonstrating coDgesta^e heart fail- 
ure associated ^\ilh acute glomerulonephritis. ^ 

A, x-ray upon admission, sho^s the tran5\ersc diameter of the heart to be 'srithln normal 
limits but considerable congestion throughout the parcnchjTna. Venous pressure vras elevated- 
Bf dilatation of the heart Is «hov.n on th<» picture taken fifty-six hours later with the 
congestion disappearing from the outer thirds of thf' lung fields. Venous pressure was still 
elevated The patient v.as receiving digitalis 

C, further dilatation is noted on the x-ray taken four days after admission. Bigitaliza- 
tion has been malntainr^d. and venous pressure Is norraaL Congestion of the lungs Is absent. 
JD, three ntfks after admission, the heart is normal. 
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week after the appearance of the initial symptoms of acute glomerulonephritis. 
Most commonly these signs were detected upon admission; however, in several 
patients it was possible to demonstrate by serial roentgenograms a delay of two 
to three days before significant enlargement occurred. 

Figs. 1 and 2 represent sets of teleoroentgenograms selected from the group 
shomng classic evidence of congestive heart failure and illustrate the marked 
transient quality of decompensation due to acute glomerulonephritis. 

A transient diastolic murmur at the base was observed in one patient with 
very severe decompensation and was interpreted as evidence of functional aortic 
regurgitation; this murmur disappeared when compensation occurred. Func- 
tional, apical, systolic murmurs were frequently noted but appeared to have no 
particular significance. Gallop rhythm was observed in five patients and is 
always to be regarded as a grave prognostic sign. It was present in two of the 
three patients who died. 

The mechanism of heart failure associated with acute glomerulonephritis is 
not exactly known, but it is probable that there are several factors concerned 
with its production. The two most important of these appear to be hyperten- 
sion due to vascular spasm, and toxic changes in the myocardium probably 
vascular in origin but independent of hypertension. Elevation of the Wood 
pressure may represent a trigger mechanism which tips over a damaged heart 
into congestive failure. While the vast majority of patients showing congestive 
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FiB. 2, A. 

Flff. 2. — (S. S ) Serial roentgenograms of the chest. 

A, Cardiac dilatation with parenchymal congestion especially marked on the left side. 
The venous pressure t\as very high and the patient vas digitalized. 

m X-ray taken three days later showing a clearing of the lung fields with cardiac dilata- 
tion. The venous pressure was still slightly elevated. 

O, Sixteen days after the first x-ray was taken, demonstrating a normal heart contour. 
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Fig- 2, S. 



Fig. 2, O. 

(.For legend, tee opposite page.) 
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heart failure had an associated elevation of blood pressure (95 per cent), it is 
worth while to note that three failed to demonstrate any significant elevation of 
pressure. One of these three died of congestive heart failure with a blood pres- 
sure of 110/55. Although the absence of hypertension in the presence of con- 
gestive heart failure associated mth acute glomerulonephritis is relativel}’’ in- 
frequent, the finding of even a few cases would suggest the importance of the 
role of underlying myocardial damage. The nature of this factor is not clearly 
undei-stood. The theory that the disease represents a toxic, generalized 
capillaritis of the entire vascular S 5 'stem including the myocardium Avith associ- 
ated temporary damage is still accepted by most observers at the present time. 
Longcope and associates'- have pointed out the intimate relationship existing 
between infections due to hemoltyie streptococci and the subsequent onset of 
acute nephritis. The association of cardiac damage \vith streptococcal infections 
is well known. Brody and Smith'=* found heart lesions of varying degrees of 
severity at autopsy in more than 90 per cent of the patients Avith scarlet fever 
and related streptococcal infections. While the common myocardial lesions 
described in scarlet fever appear to be of an inflammatory nature, changes noted 
in the cardiac muscle of patients who died of acute hemorrhagic nephritis appear 
to be of a degenerative character. It has been suggested by Eubin and Eapoport® 
that if the renal lesion in acute hemorrhagic nephritis is anaphylactoid, it is 
possible that the cardiac involvement may be of a similar etiology. 



A. B. 

Fi^. 3 — A, Electrocardiogram taken upon admission sliowmg inverted T waves in I^ead I. 
B, Normal record noted on check-up two months later. 


Electrocardiographic evidence supports the theory of actual myocardial 
damage. Electrocardiograms were taken at random intervals during the course 
of the disease in thirty of tlie patients in the present series, and abnormal 
records AA'ere found in thirteen (43 per cent). The most common abnormal 
changes found Avere the flattening or inv-ei-sion of the T Avaves, especially T^ and 
Tj (Fig. 3). FolloAA'-up studies revealed that the myocardial damage Avas only 
temporary; all of the records were normal Avithin Iaa'o to four Aveeks after the 
onset of the nephritis in those patients who had shoAvn abnormal readings 
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initiaUy. It is a fair assumption that if serial electroc^Jogr^s had been 
taken in all eases, a larger percentage of abnormalities ivould 
Ash and associates^ found significant variations in <2 per cent of fifty children 
with acute nephritis, by emplojnng the serial method. 


MINOR MANIFESTATIONS 

Anemia of varj-ing degrees of severity was a rather frequent finding, and 
was marked (hemoglobin 8 Gm. or less) in 20 per cent, and moderate (hemo- 
globin between 9 and 10 6m.) in 52 per cent of the cases. 

Anuria was not observed in any instance, but oliguria was noted not in- 
frequently in the first few d^ys of iUness. The nonprotein nitrogen blood level 
was above 35 mg. per cent in 65 per cent of the cases and was normal in the le- 
maining 35 per cent. 

Fever was not characteristic of acute glomerulonephritis and was absent 
upon admission in 60 per cent of the eases. When an elevation of the tempera- 
ture was present, an associated extranephritic infection could usually be 
simultaneously demonstrated. 

A rapid sedimentation rate was a rather constant feature of nephritis 
during the acute phase of the disease. 

PROGNOSES .AND RESULTS 

Eighty-four or 93.4 per cent of tiie patients in this series recovered while 
three (3.3 per cent) died during the acute attack. Three developed chronic 
glomeiTilonephritis and one of these patients died several months later of pneu- 
monia. All of the patients who recovered have remained well in a follow-up 
period varying from a few months to two years. In no case was there any 
residual cardiac damage demonstrable. 


Table V. Outcosie ik Nixetv Cases of Acute GLOiiEEULOXEPHKixis 


OUTCOME 

1 NO. PATIEXTS 1 

PERCE^TT 

RocoTGrcd 

84 

93.4 

Died 

3 / 

3.3 

Chronic 

3 

3.3 

Total 

90 

100.0 


A recrudescence of the sATnptoms of acute glomerulonephritis, particularly 
hematuria and albuminuria, may be precipitated by secondary acute upper 
respiratory infections or by one of the common contagious diseases acquired 
during the convalescent period. This, however, cannot be considered as a sec- 
ond attack of acute glomerulonephritis but rather as an exacerbation of the origi- 
nal disease process, nor does such an exacerbation necessarily predicate 'a bad 
prognosis. In two such instances a recurrence of albuminuria and hematuria 
was noted during the convale.scent period after apparent recoveiy; in one of these 
patients mumps was the complicating secondarj* infection and in the other, 
chickenpox. Hon-ever, in both cases the urinaiy abnormalities subsided Avithin’ 
three to four weeks and the patients ivent on to complete recovery. 

The low incidence of chronic nephritis as a complication is ‘in accord Avith 
several other reports. Three patients developed chronic glomerulonephritis 
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after an apparently acute onset, and very early in the course of their disease 
showed large amounts of albumin in the urine out of proportion to the number 
of red cells. This disproportion of albuminuria to hematuria was regarded 
as a significant prognostic indication of the development of chronic nephritis. 
The high incidence of subacute and chronic glomerulonephritis following acute 
glomerulonephritis reported in adults® has not been observed in this series of 
children. 

The onset and presenting symptoms of one of the patients who went on to 
ehi’onic glomerulonephritis were indistinguishable from those of patients who 
completely recovered. However, early in the course of the disease this child 
showed a gradual disappearance of red cells from. the urinary sediment, associ- 
ated with increasing amounts of albuminuria. At the end of a one-year follow-up 
period, there was still between 2,000 and 3,000 mg. per cent of albumin in the 
urine with but an occasional red blood cell. Symptomatically, his course has 
been characterized by exacerbations and remissions of generalized edema. 

A second patient who went on to the chronic nephritis and subsequently 
came to autopsy, had a history of intermittent edema of the face for three weeks 
prior to admission. This patient had, upon admission, very large amounts of 
albumin ranging between 2,000 and 4,000 mg. per cent with relatively few red 
blood cells. These findings persisted until death, four months after the onset of 
the disease, due to an intercurrent pulmonary infection. 

The persistence of albuminuria with or without hematuria for a period of 
one year can usually be regarded as indicative of the presence of subacute or 
chronic nephritis. 

No definite correlation could be established between the apparent severity 
of the clinical picture upon admission and the ultimate prognosis. Two of the 
three fatal cases were thought to be only moderately ill upon admission, whereas 
several patients in this series presented a much more severe initial clinical pic- 
ture and yet ultimately recovered. 

The most common cause of death in acute glomerulonephritis in children 
is congestive heart failure. The three deaths in this series were the results of 
or were associated with this complication. However, when it is considered 
that 72 per cent of the patients evidenced clinical signs of myocardial involve- 
ment, the mortality rate (3.3 per cent) is relatively low. 

Addis counts on the urinary sediments, erythrocyte sedimentation rates, 
and observation of serial urea clearance tests are valuable adjuncts during 
convalescence in determining the prognosis. Cojicentration and dilution tests, 
phenolsulfonphthalein excretion tests, and intravenous pyelography were em- 
ployed in a few patients but were discarded as routine procedures because they 
provided no additional information. 

TREATMENT 

Treatment consisted of absolute bed rest until the m’ine was free from al- 
biunin and red blood cells. Several cases were discharged before the urinary 
sediment was completely nonnal when it was felt that the convalescence would 
• be intelligently followed at home. When patients were permitted premature 
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exercise, exacerbations of albuminuria and hematuria n-ere noted on several 
occasions. 

A relatively high protein, high carbohydrate, lovr fat, salt-free diet was 
employed with fluids given as desired. In those cases showing a high nonprotem 
nitrogen, fluids were forced. High vitamin supplements were employed rou- 
tinely. Blood transfusions were given only when convalescence was well ad- 
vanced, and the initial phase of the attack had subsided. It was thought ad- 
visable to avoid the intravenous route in a disease with acute and generalized 
vascular involvement such as nephritis. In two instances when blood trans- 
fusions were given during the first few days after the onset of the symptoms 
of nephritis, gross hematuria ensued shortly thereafter. 

Sulfadiazine, sulfapyrazine, and penicillin were employed when a sus- 
ceptible infection was concomitantly present, without any untoward reaction 
being noticed. Penicillin appears to be the drug of choice for the treatment of 
such coexisting extranephritie infections, since, in the presence of impaired 
renal function, sulfonamides may be retained with tlie production of an in- 
ordinately high sulfonamide blood level. Regarding the use of chemotherapeutic 
agents for the treatment of nephritis per se, Rapoport and associates^® found 
no appreciable difference in comparison of a series of thirty-three patients with 
acute glomerulonephritis treated with sulfonamides, with a control group of 
forty patients who were not treated with this drug. Similarly, penicillin can- 
not be expected to influence significantly the course of acute glomerulonephritis. 

Magnesium suHate (0.2 c.c. per kilogram body weight of a 25 per cent 
solution) was given intramuscularly in those cases manifesting cerebral symp- 
toms or in those patients who showed a rising blood pressure. This dosage was 
repeated everj' two to four hours until hypertension was under control and/or 
signs of cerebral encephalopathy disappeared. The intramuscular route was 
found adequate and in no instance was the magnesium sulfate given intra- 
venously. It has been shown that this drug exerts its beneficial effect on hyper- 
tensive encephalopathy associated with acute glomerulonephritis due to the 
relaxation of the arterial spasm rather than to the production of diuresis with 
diminution of the degree of cerebral edema. The magnesium ion has a relaxing 
effect on this vasospasm.^® 


Surgical procedures were not contraindicated by the presence of acute 
glomerulonephritis when they were deemed advisable, but elective operations 
were deferred. Hypertonic solutions were given to several patients in an at- 
tempt to mobilize the edema ^vithout success. Slercurial diuretics were not 
employed because of the potential harmful effect of these drugs upon an already 
damaged kidney. Xanthine derivatives did not appreciably hasten diuresis in 
the several cases in which they were employed. Intake-output records were 
discarded as a tedious and unreliable procedure in children, and equaUy valuable 
information was obtained by daily weighing and observation of the resultant 
weight curve Only a few of the patients in the early part of this series were 
^gitahzed; however, in the later group, the majoritj- received digitalis for the 
f .f “festive heart faUure. While it is true that most patients with 
congestive failure due to acute nephritis will respond to bed rest alone for re- 
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pair of their cardiac function, it is considered advisable to digitalize all patients 
with decompensation because of its possible serious import. In contrast to the 
deleterious effect of digitalis frequently noted in patients vdth acute rheumatic 
myocarditis, no untoward reactions were noted in the group of nephritic heart 
failure cases who received this drug. The preparation of choice was Digifolin 
and one cat unit per 100 pounds of body weight were employed. One-half the 
total dose was administered the firet day in three divided doses, then one-half 
of the remainder on the second day in two doses and the rest on the third day. 
A maintenance dose of V 2 cat unit every day followed until evidence of heart 
failure had disappeared or toxic sjuniDtoms intervened. 


CONCLUSIONS 

1. A review of the salient clinical features of ninety consecutive cases of 
patients with acute glomerulonephritis observed at the Children’s Hospital 
during the past three 3 mars (1943 through 1945) is presented. The presenting 
sjnnptoms and clinical manifestations are noted. 

2. Of this series, eighty-four patients or 93.4 per cent recovered, while three 
(3.3 per cent) died during the acute attack. Three (3.3 per cent) developed 
chronic glomerulonephritis. The three deaths were associated vdth or were 
the direct result of acute nephritic congestive heart failure. 

3. Acute glomerulonephritis has been the most common cause of con- 
gestive heart failure at Children’s Hospital for the past three j'ears, and was 
present in thirty-five or 57 per cent of the sixty-two patients with acute nephritis 
who were examined for evidence of this complication. 

4. The treatment employed in this series is indicated and consisted largely of 
absolute bed rest and the management of symptoms as they appeared. The ad- 
visability of administering digitalis to all cases of acute nephritis complicated 
bj^ congestive heart failure is suggested. 

We wish to express our appreciation to Drs. Josepli S. Wall, E. Clarence Eice, P. A. 
McLendon, and Edgar Copeland for their helpful suggestions and advice. Dr. Bernard J. 
AVahsh was the cardiac consultant and gave valuable aid and suggestions in those cases dem- 
onstrating heart complications. Dr. Cliarles AVebb assisted in the compilation of statistics. 
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THE AGGLUTINATWE EEACTION FOE HE^IOPHILUS PERTUSSIS 
FOLLOWING WHOOPING COUGH AND FOLLOWING 
BLMUNIZATION 

Paul F. deGara, 1I.D., akd Shirley A. JLayek, M.D. 

New York, N. Y. 

N UJIEEOUS attempts have been made in the past to devise a simple and 
reliable test for differentiating persons immune and nonimmune to per- 
tussis. The agglutinative reaction has been compared with other tests, such as 
complement fixation reaction, opsonocytophagic response, mouse protection test, 
and skin test in rabbit and man. According to klishulow and associates,^ the 
high agglutinin titer observed during the active stage of whooping cough de- 
creases rapidly Anth the onset of convalescence. IMiller and SHverberg^ and 
Lapin^ found that the agglutinin titers were higher and persisted for a longer 
period foUoAving immuni 2 ation than after peidussis. The response foEowing a 
stimulating dose of pertussis vaccine was studied by Wu and Chu,^ who noted 
an eight to sixty-four fold increase of the agglutinin titers one to Uvo weeks 
after a booster dose given four to nineteen iveeks after the last dose of the origi- 
nal immunization. In Lapin’s series,® the agglutinin titer two weeks foEonong 
a stimulating injection of pertussis vaccine showed a more than twofold increase. 

Additional information concerning the degree and persistence of the ag- 
glutinin response following pertussis, after administration of Amrious vaccines 
and “antigens” and after a booster dose of pertussis vaccine, are presented in 
this communication. 

M.VTERIAL AKD METHODS 

Sera. — ^Blood samples from 130 children (65 males and 65 females, 1 to 12 
ycai’s old) attending the Pediatric CEnic Avere collected in sterile Pyrex 
centrifuge tubes, kept at room temperature for one hour, and then centrifuged 
at 1,500 r.p.m. for fifteen minutes. The clear serum Avas transferred to a sterEe 
Pyrex test tube and stored in an ice box at 4 to 6° C. until tested, usuaEy Avithin 
one to tAA-o Aveeks after the AvithdraAval of the blood. 

Antigen. — In preliminarj- te.sts, a commercially aA-ailable, colored suspen- 
sion of killed pertussis bacilli,* diluted to a density of approximately 4 bilEon 
organisms per milliliter, Avas compared AATtli a bacterial suspension prepared 
from phase I Hemophilus pertussis! and diluted to an equal density. Since 
the rc.sults AA’ith tbe Iavo antigens AA'ere identical, the former AA'as u.sed in this 
study. 

Mp<I1cJ ^ Ho<ipltal and the Department of Pediatrics. Cornell University 

Aided by a Krant from The Commonwealth Fund. 

purchased from the manufacturer, Eli Liliy and Co. 
n.al,ll°l‘i;,‘a7.‘)nem°of’N^ew York ‘Sdy. the Department of Laboratorie.s, 
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Agglutination Reaction. — Serial twofold dilutions, 0.5 ml. volumes in 
physiological saline solution of the sera, ranging from 1 :5 to 1 :5,120, were mixed 
with an equal amount of freshly diluted antigen, the final serum dilutions thus 
ranging from 1 :10 to 1 :10,240. The mixtures were made in 12 x 100 mm. test 
tubes, shaken by liand, and incubated overnight in a water bath at 55° C. Head- 
ings were made the next morning and the last tube in which agglutination was 
visible with the naked e 3 ’'e was recorded as the titer. If agglutination was ab- 
sent or present only in a final dilution of 1 :10, the result was considered neg- 
ative. Agglutinations in final serum dilutions of 1 :20 to 1 :80 were considered 
as evidence for the presence of agglutinins in a “low” titer. Agglutination in 
dilutions of 1:160 or more were -arbitrarily designated as “high” titer. The 
following controls were used; (1) each serum tested plus saline; (2) the bac- 
terial suspension plus saline; (3) serial dilutions of an antipertussis rabbit 
immune serum plus bacterial suspension; (4) normal rabbit serum plus bac- 
terial suspension. In everj'- instance, control series (3) was positive; the other 
controls were negative. In addition, a microscopic slide agglutination reaction 
(Powell and Jamieson®) was carried out routinely. 

RESULTS 

A. Children With a History of Pertussis. — The agglutinin titer of thirty- 
eight children was detemined one-fourth to eleven years after a history of the 
disease. A high titer was found in five (13.2 per cent) after an interval be- 
tween disease and testing ranging from three-fourths to eight years. A low titer 
Avas present in eight (21.0 per cent), who had had pex’tussis one-fourth to eight 
years before testing. In the remaining twenty-five (65.8 per cent) the agglu- 
tination reactions AA'ere negative. These children gave a history of pertussis 
or of a pertussis-like disease, two to eleven years prior to testing. A graphical 
presentation of the results obtained in this and in the foUoAving groups is given 
in Pig. 1. 

' B. Children Injected Prophylactically With Full Courses of Pertussis Vac- 
cines. — Of the forty-six children in this group, thirty-three had received the 
Sauer Vaccine (Parke, Davis & Co.) and the remaining thirteen had been given 
various other commercially available pertussis vaccines (Cutter’s D-P-T, 
Lederle’s, Lilly’s, and New York City Board of Health’s vaccines). Usually, a 
total of ninety to 100 billion killed microorganisms Avas administered subcu- 
taneousty, given AAuth an interval of four AA^eeks betAveen the three injections. 
The agglutination reaction Avas negative in three (6.5 per cent), a low titer was 
noted in ten (21.8 per cent), and the remaining thirty-three (71,1 per cent) had 
agglutinins in high titers (Pig. 1), The time interval betAA'een the last injection 
and testing for agglutinins ranged from six Aveeks to nine years and is presented 
in Pig. 2. 

C. Children Injected Prophylactically With Full Coiirses of Pertussis Anti- 
gen. — ^A full course of three subcutaneous injections of 1 c.c. (Avith an interval 
of three AA'eelrs between injections) of Tri-Immunol,* “a bacterial vaccine made 

•Obtained through the courtesy of Lederle Laboratories, Inc. 
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from diphtheria toxoid, tetanus toxoid and pertussis antigen/' was given to 
twenly-fonr children and their agglutinin response studied six to eighteen 
months later. Negative results were found in eight (33.3 per cent) a low titer 
in fourteen (58.4 per cent), and a high titer in two (8.3 per cent) (Fig. 1). 

D Controls With No History of Pertussis or Prophylaxis.—The sera of 
seventeen children were tested. A low agglutinin titer was found in one; the 
others were negative (see Fig. 1) . 



E 3 TITERS = t-zo-l-eo ="lOW" 
C3TITERS= O-lUO =*NEGAT1VE" 


Pig. i. 


E. Children Injected With a Stimulating Booster Hose of Perfxissis Vac- 
cine . — Of the thirty-nine children in this group, nine gave a history of pertussis 
(group A), five had received pertussis vaccines (group B), and twentj’-five had 
received pertussis antigen (group G). In five of these children, no agglutina- 
tion reactions were made prior to the administration of the booster dose. The 
results are presented in Table I. 


Tabi.e I. Effect or “Boobtef.” Ikjectios of Pep.-tossis Vaccike ox Agglotikix Titep. 


PREVIOUS 

HISTORY 

NUM- 
BER ' 

TITBR* BEFORE | 

I BOOSTER i.vjEcnoy j 

ixtep.val betweex 

BOOSTEP. AXD 
AGGLUTIKIK TEST 
(-WEEKS') 

TITEE* APTEP. 
BOOSTER I.VJECnON' 

[ NEGA.' 

1 TIVE 

LOW 

1 

UIGU 1 

NEGA- 

TIVE 

u>vr i 

HIGH 

Pertussis 

9 

7 

o 

0 

6-10 

0 

0 

4 

Vaccine injections 

5 

3 

1 

1 

6-20 

1 

0 

4 

Antigen injections 

20 

7 

11 

o 

4-16 

0 


15 

Anticen injections 

5 

not tested 

S-12 

0 

2 

3 


•Kumbijr of sera that were negative or had a low or high agglutinin titer. 


F. Comparison of Slide Agglutination With Test Tube Agglutinatioji.-- 
Ihc slide and test tube agglutination reactions were compared in 191 experi- 
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ments. The results are sumiiiamed in Table II. They show that the slide ag- 
glutination method alone may not differentiate between low and high agglutinin 
titers. 


Table II. Comparison of Agglutinin Titers Obtained by Slide Agglutination With 
Those Obtained bt Test Tube Agglutination 


SLIDE 1 

AGGLUTINATION 1 

1 NUMBER 

1 number op sera in test tube agglutination 

1 WITH negative I 
1 titer (0-10) 1 

with low titer j 
(20-80) 

WITH HIGH TITER 
nCO OR MORE) 

Negative or doubtful 

73 

53 

20 

0 

Weakly positive 

33 

0 

23 

10 

Moderately positive 

63 

0 

21 

42 

Strongly positive 

22 

0 

0 

22 

Total 

191 

53 

64 

74 



Fig; 2. 


DISCUSSION 

Onr results indicate that agglutinins for H. pertussis can be detected in 
tlie serum of approximatel 3 ^ one-third of the patients (34.2 per cent) for as 
long as eight j'ears following the disease. This low incidence of positive re- 
sponse maj" be due in part to the difficultj- of differentiating between true H. 
pertussis and H. parapertussis infection from tlie history, but in any case it 
would appear that the agglutinative reaction is of limited value in determining 
the state of immunity of an individual who allegedly had pertussis. 

On the other hand, pi’oph.vlaetie injections with pertussis Yaccines were 
followed by the appearance of agglutinins in I'ortj'-three of forty-si.x instances 
(93.5 per cent), and in thirtj'-three the titers were high and remained high for 
j-eai's, the longest observation being nine j’ears postinimunization. Of the three 
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children, who had no agglutinins, two had been given prophjdaxis bv their own 
physicians. All three were given stimulating in.ieetions, and frn'o develope 
agglutinins in a high titer, while the third did not. This was the only failure 
in the group, and is unexplained. 

In contrast to the consistently positive results in the vaccine group, of 
twenty-four ehildren in.iected -with “antigen,” only trvo developed agglutinins 
in high titer; but Tri-immunol contains only a pertassis antigen obtained “after 
removal of the bacteria in the Sharpies centrifuge and separation of the filtrate 
in the Berkefeld filter.” Therefore, little if any agglutinin production should 
be expected in this group. The high titers observed in two children may be ex- 
plained by the fact that the antigen might have contained sufficient antigenic 
components of H. pertussis bacilli to elicit an occasional marked agglutinin re- 
sponse, or bv an anamnestic reaction to an undiagnosed pertussis infection in 
the past. 

As far as we were able, to ascertain, only tivo cases of pertussis occurred 
among those children of this study ivho received prophylaxis. They were 
siblings. One had received vaccine injections by his oivn physician but did 
not develop antibodies. A stimulating booster dose of vaccine was given to this 
child in our clinic but it also failed to elicit agglutinins (this was the only fail- 
ure previously mentioned) . The second child had been given pertu.ssis antigen 
and had developed agglutinins in a low titer (1:80) ; a stimulating booster dose 
of vaccine raised the agglutinin titer slightly (from 1:80 to 1:160). The data 
are, therefore, inadequate to correlate agglutinin production nuth the state of 
immunity. However, our immunologic results may be compared with interesting 
clinical obsem'ations recently published by Cra\itz and Cauley. These authors 
found that only 9.2 per cent of exposed Sauer-immunized children contracted 
pertussis, while 67.2 per cent of those who had received prophylaxis with the 
Lcderlc Detoxified Pertussis Antigen contracted pertu.ssis upon exposure. Since 
the antigen used for prophylaxis in group C of this study was presumably 
identical to the one used by Cravitz and Cauley, the combined emdence sug- 
gests that bacterial vaccines confer high agglutinin titers and immunitj-, while 
administration of “antigens” does not. The presence of agglutinins in im- 
munized persons may thus signify the existence of immunity to pertussis as 
suggested previously by Hiller and associates.® 

Stimulation of the antibody production by a single boo.ster dose of a potent 
vaccine was success-ful in thirty-three of thirty-four attempts. The titers of 
seventeen children were negative at the time the booster dose was given. After 
the stimulating injection, low titere were found in seven, and high titers in nine 
children (one child’s tiler remained negative, as previously mentioned). The 
titers of fourteen children were low at the time the booster dose was given." They 
rose from 1 :20 or 1 :40 to 1 .-SO in three instances, and to liigh titers in the other 
cloven children (three to sixty-four-fold mcreases). Twofold to fourfold in- 
creases of the titers were found in three ehildren who had hiah titers ht the 
time of injection with the booster dose. 
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SUMMAET AND CONCLUSIONS 

1. The agglutinative reaction for H. pertussis was found to be positive in 
34.2 per cent of children who had a history of pertussis. The longest interval 
between recovery from the disease and testing with positive result was eight 
years. 

2. Following prophylaxis with bacterial vaccines, agglutinins were found 
in 93.5 per cent; some of the determinations were made as long as nine years 
after immunization. 

3. Prophylactic injections of “pertussis antigen” were rarely followed by 
high agglutinin titers. 

4. Stimulating injections of pertussis vaccines evoked a notable rise of 
circulating agglutinins in 97.4 per cent. 

5. There was some correlation between the results obtained by slide agglu- 
tination and test tube agglutination, but the slide test alone did not always dif- 
ferentiate between low and high agglutinin titers. 

6. Of seventeen untreated control patients, sixteen had no agglutinins 
and one had agglutinins in low titer. 
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INTRAVENTEICULAIl BLOCK IN lilALNUTRITiON AND 
VITAillN B DEFICIENCY 


A Bepokt of Two Cases in Children 


K. Braun, M.D., I. Roth, M.D., and S. Suesskind, M.D. 
Jerusalem, Palestine 


E lectrocardiographic changes due to vitamin B deficiency have been 
repeatedly described in recent years. Weiss and Wilkins, in an extensive 
study on vitamin Bi deficiency, found the most common changes to be depres- 
sion and inversion of T waves and prolongation of the electrical systole. At 
times, low voltage of the ventricular complexes and premature beats were 
found. Similar electrocardiographic alterations in vitamin Bi deficiency have 
been reported by other authors.^' ' The administration of thiamine chloride 
resulted in abolition of these electrocardiographic abnormalities. Changes in 
the electrocardiogram have also been described in pellagra. The abnormal- 
ities in pellagra are similar to those found in Bj deficiency, and consist mainly 
in alterations of the T waves and the S-T segment.®’ ® These changes are due 
specifically to niacin deficiency, ^since they disappear rapidly after treatment 
with niacin.®' 

In this paper, two cases of malnutrition and vitamin B deficiency are 
reported in children in whom an intraventricular block was found at the height 
of the deficiency and disappeared after treatment. 


Case 1. — -A lo-month-old boy vas admitted to the Pediatric Department B on Jnly 5, 
1013, becanse of severe diarrhea and vomiting lasting a week. The child had always been 
poorly fed and had had diarrhea on previous occasions. On admission, he was markedly 
undernourished, and his weight was G.300 kilograms (normal average, ILOOO kilograms). 
He was conscious but apathetic and did not react to his surroundings. Distinct signs of 
dehydration such as sunken eyeballs and plastic skin were present. The gums were red 
and swollen, the tongue was smooth and atrophic, the heart sounds were feeble. There 
were no abnormal findings in the lungs and abdominal viscera. During the first two days 
of his stay in the hospital there was no vomiting and no diarrhea. On July 7 diarrhea 
and vomiting recurred, and the child showed signs of acute dehydration and acidosis. -An 
intravenous drip infusion of normal saline and 5 per cent glucose was installed. In addi- 
tion, the child received daily 10 mg. thiamine chloride, 50 mg. niacin and one ampule of 
liver extract. The patient was also given a course of sulfathiazole hy mouth since the 
diarrhea was considered to be of infections origin. The intravenous infusion was discon- 
tinued after three days but medication with vitamins and sulfathiazole was continued. 
Later the child became more responsive and a general improvement gradually took place. 

Electrocardiographic Examinations . — On July 6, the day following admission, the first 
electrocardiogram was t.akcn, which showed the following changes: normal sinus rhvthm; 
frequency, SO, P-Il interval 0.2 sec., width of the ventricular compleses in the first lead 
0.10 sec., in the second 0.20 sec., and in the third 0J20 sec. T waves were absent in the 
three limb leads (Fig. 1. .1). On July 15 after nine days of treatment a second electro- 
cardiogram was taken with the following results: normal sinus rhythm, frequenev gs, 
right axis shift, P-R interval 0.17 sec. The width of the ventricular complexes was normal! 
i_w^s m the first and third lead were upright, in the second lead, isoelectric (Fig. 1, K). 


'■I Medicine B and the Departmem 
■ i-.t.a. .ali-r.otnrchlM-lmtvcrsity-Hospltal. Jerusalem. 
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Thus we have before us a case of malnutrition and vitamin B deficiency with severe 
electrocardiograph changes and intraventricular block, which disappeared following a short 
course of treatment with vitamin B„ niacin, and liver extract. 

Case 2. — A 5-year-old girl was admitted for the first time to the Pediatric Depart- 
ment A on July 3, 1945, suffering from severe diarrhea of three weeks duration. There 
was nothing of importance in her past or family history. On admission the child was 
markedly undernourished, her weight was 11.700 kilograms (normal average, 18.000 kilo- 
grams). There were no pathologic findings in the heart and lungs. The child had severe 
atrophic glossitis and edema of both legs. The stool was liquid and did not contain any 
parasites. The blood count was as follows: red blood cells, 3,550,000; hemoglobin, 60 per 
cent (Sahli), white blood cells, 6,500, with a normal differential count; total blood protein, 



A. B. 

Fl^. 1. — A. first electrocardiograin on July 6. 1943, showing widened ventricular com- 
plexes and absent T waves. B, After nine days of treatment with vitamin B, niacin, ana 
liver extract, the eleotrocardioeram is normal. 

3.00 Gm. per cent; and albumin, 1.60 Gm. per cent. An intestinal infection was suspected 
and sulfaguanidine was given. The child received a diet rich in protein (protein milk), 
yeast tablets, and two blood transfusions. With treatment diarrhea gradually subsided 
and the general condition improved. The edema disappeared and on July 16 blood total 
protein went up to 6.1 Gm. per cent, and albumin to 4.05 Gm. per cent. On Aug. 9, 1945, 
the child was discharged in a good general condition. On Aug. 21 she was readmitted 
because of recurrence of the diarrhea. Again she was in a state of malnutrition (weight 
11.350 kilograms), but this time no edema was noted. The tongue was smooth and fiery 
red. The total protein of the blood was 5.5 Gm. per cent. A course of sulfaguanidine was 
given again as well as yeast tablets and small amounts of niacin. On August 23, 165 c.c. 
of plasma were transfused. The treatment with yeast tablets was continued for three days, 
after which the child received niacin only (from August 21 to August 28, a total of 650 mg. 
niacin was given). Only slight improvement followed this treatment, and malnutrition 
was still present. A general and more comprehensive treatment consisting of liver extract, 
blood transfusion, vitamins, and concentrated diet was therefore instituted, resulting in 
gradual improvement in the patient's condition. 


BRAUN ET All. l INTBAVENTRIGUEAR BLOCK 




Electrocardiographic Eicmimtious.-Qa tUe patient's first admission an electroeardio- 
nam -sras made, trhicli revealed isoelectric T waves in the first and second lead. During 
the second stay in the hospital three electrocardiograms were taken, between August 21 
and August 28. The first showed the foUowing: normal sinus rhythm, frequency 110, P-K 
interval 0.23 second (A-V block, first degree), widened ventricular complexes in the three 
leads (in the first lead 0.14 second, in the third lead 0.11 second; in the second lead the 
exact width could not be determined). T waves were undifferentiated in the three limb 
leads. This tracing resembled a right intraventricular block (Fig. 2, A). A second elec- 
trocardiogram taken on August 23 showed the same findings. A third electrocardiogram 
was taken on August 28. This was normal except for moderately low voltage of the ven- 
tricular complexes (Fig. 2, B). 



A. 




The electrocardiograph changes in this case were similar to those observed in thi 
first one, the outstanding alterations being a prolongation in the intraventricular conduc 
tion tune and abnormal T waves. All these changes disappeared completely after five day 
of treatment vnth nincin. ^ ^ 


COMMENT 

Both cases represent examples of reversible intraventricular block Ti 
condition IS rare and may be encountered in cases of acute heart failure acu 

infections, diphtheria, and digitalis overdosag 
All these etiological factors could be excluded in our cases. Both patien 
had been suffering from prolonged diarrhea and were poorly fed Tbe^clinic 
examination in both cases revealed, besides malnntritfon, dllct Iridet^ 



180 


THE JOURNAL OF PEDIATRICS 


vitamin B deficiency (glossitis). In the first case the improvement in the 
electrocardiogram took place nine days after commencement of treatment 
Avith vitamin Bi, niacin, and liver extract, at which time the general condition 
of malnutrition was not yet affected. In the second case the disappearance of 
the electrocardiographic abnormalities was observed after five days of treat- 
ment with niacin only. It seems, therefore, that the vitamin deficiency 
was mainlj’- responsible for the unusual and marked electrocardiographic 
abnormalities. 

The changes described hitherto in human ^utamin B deficiency were espe- 
cially concerned with the T waves, which Avere flattened, isoelectric, or in- 
verted. In vitamin Bi as ivell as in niacin deficiency they Avere regarded 
as due to disturbed intracellular metabolism. The question arises as to AA'hether 
such a marked change as an intraventricular block may be of metabolic origin, 
or Avhether it is caused by organic changes in the mj'oeardium. It is generally 
accepted today that a deficiency state dcAmlops by stages. After the tissues 
become depleted of the specific nutrient, metabolic defects appear, and finally 
structural changes take place. Diffuse, isolated myocarditis associated Avith 
dietary deficiency has recently been described by Toreson.^” The electrocar- 
diogram in his case shoAved Ioav and Avidened ventricular complexes. On 
autopsy, dilatation and hypertrophy of the heart and chronic, noninfective, 
inflammatory lesions of the myocardium Avere -found. In animal experiments, 
focal and diffuse necrosis of the myocardium haAm been obserA’ed in pigs dying 
of thiamine deficiency.^ Similar histologic changes haAm been noted by Hund- 
ley and associates® in rats chronically deficient in thiamine. Tliese authors 
observed, besides other electrocardiographic changes, transient bundle branch 
block. In this study it Avas found that there Avas no conformity betAveen the 
electrocardiographic changes and the pathologic findings. Prom preA'ious ob- 
servations^® it appears that reversible electrocardiographic changes in pellagra 
Avere more marked in younger persons. The myocardium of young people 
seems to be more sensitive to metabolic disturbances than the myocardium of 
older indiAuduals. May® made similar observations in studying the effect of 
anoxemia upon normal subjects. He reported that the degree of T-wave 
flattening Avas verj’^ high in young subjects and diminished greatly Avith ad- 
A-aneing age. The rapid improvement of the electrocardiogram in our cases 
suggests that the abnormalities AA'ere due to metabolic disturbances affecting 
the intraA'entrieular conduetiAm system. 

SUMMARY 

In tAvo children suffering from malnutrition and vitamin B deficiency, 
intraventricular block and abnormalities of the terminal deflection Avhieh dis- 
appeared folloAAung Autamin treatment Avere observed. The first patient re- 
ceiA’ed niacin, thiamine and liA^er extract, AA^hile niacin only Avas giA-en to the 
second. These obserAmtions suggest that reversible intraA'entricular block may 
be caused by deficiency of the vitamin B complex. 
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STEEPTOIIYCIN TEEATjMENT OP SALMONELLA ENTEEITIS 

IN INFANTS 


Erich Seugmann, M,D., Louis Barash, M.D., and Sidney Q. Cohlan, M.D. 

New York, N. Y. 

E AELY observations by Waksman^ and collaborators on the antibiotic action 
of streptomycin revealed the genus Salmonella to be one of the susceptible 
gram-negative organisms. Subsequent in vitro, in vivo,® and clinicaP studies of the 
nature and activity of streptomycin repeatedly demonstrated its inhibitoiy effect 
on various Salmonella strains. An in vitro investigation of particular interest is 
the work of AA^est and associates^ ivho tested the susceptibility to streptomycin 
of 412 cultures of Salmonella, including all of the then known 154 serologic 
tjqies, and found them to be inhibited in concentrations ranging from 2 to 23 
units per milliliter. In view of the eases reported here it maj’’ be noted that 
these investigators found Salmonella typMmurium to be among the more sus- 
ceptible strains. 

AVe have recently had opportunity to obsemm several cases of S. typUi- 
murium enteritis in the newborn.® This type of gastrointestinal infection is a 
more frequent cause of infantile diarrhea than is commonly believed. Though 
there are few comprehensive studies in the literature of Salmonella infections 
in infants, the observations recorded in recent large series of all age groups 
indicate that Salmonella gastroenteritis and its complications are an important 
pediatric problem. Thus, in analyzing 2,000 cases of human Salmonella infec- 
tion, Seligmann and associates® report the occurrence of 17 per cent in infants 
and 40 per cent in children under 10 years of age. In this series as in a pre- 
vious one of 1,000 cases,® the authors observed tliat the organism most com- 
monly isolated was S. iyplmnurhim, which occurred in more than 30 per cent of 
the infections reported. 

Though the S. typJiimurmm usually remains restricted to the gastrointesti- 
nal tract, resulting in a mild diarrhea which is self-limited, fatalities due to 
secondary invasion producing septicemia, pneumonia, and meningitis, do occur. 
One outbreak involving seventeen infants %vith six deaths has been reported.^ 
In view of the known streptomycin susceptibility of the organism and the possi- 
bility of preventing secondary invasion, it was decided to use streptomycin in 
treating five cases here reported. 


CASE reports 

Case 1. — B. H., a full-term male infant, was delivered by low forceps on May 16, 1946. 
There wore no abnormal physical findings and tho infant was fed a routine evaporated 
milk formula. During the first two days of life, meconium and apparently normal brown 
stools were passed. On the third day there was a sudden rise in temperature to 104° P., 

From the Pediatric Sendee of Dr. Philip Colien and the Department of Bacterioloffj', Belli 
Israel Hospital. New York City. 

The Streptomycin used In this study was supplied through the courtesy of Dr. Chester 
E. Keefer of the National Research Council, Committee of Chemotherapeutlcs and other agents. 

•The epidemlolog}’ of this outbreak will be reported elsewhere. 

18S 
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associated with a diarrhea of eight greea, macoid stools in 

clvses were given and the feeding was changed to a low calonc, fat-free, p 
fo'nnnla. Temperatnre was normal on the following day and remained so during the enti 
course. There was no evidence of systemic involvement. 

The stools were less frequent although still green and mucoid on the f ° 
illness. Stool cultures revealed infection with S. typhimunum. On the fifth day, .jep 
mycin became available and was adnfinistered orally in 25 mg. doses every three hours for 
three days (total, COO mg.). During the first day of therapy, stool culture was poative for 
the infecting organism, but on the second and third day the stool was sterile and the pat 
genic as well as the fecal flora had been inhibited. However, on the day following cessation 
of therapy the stool was again positive for S. typhimurium. Infected stools persisted for 
three days when another course of therapy was instituted with an increase of oral dosage 
to 50 mg. every three hours for three days (total, 1,200 mg.). The stools were sterile during 
the first and second day of therapy on this dosage, and on the third day the pathogen could 
not be cultured from the stool though the normal fecal flora had returned. 

The infant was now on an evaporated milk formula and the stools, although yellowish 
green, were of good consistency* and frequency. To prevent cross contamination the infant 
was discharged but stools were received from home for culture. On the sixth day after dis- 
charge, stools were again positive for S. typhimurium. Three additional specimens taken 
over the following six days revealed a carrier state of S. typhimurium. 


Case 2. — S’, P., a full-term male infant, was delivered by Barton and Simpson forceps 
on May 12, 1910. The immediate postnatal course was uneventful. On the third day of life 
eight green, mucoid stools were passed and the temperature rose to 101° F. The infant was 
starved for eight hours and a low caloric, fat-free, protein milk formula was fed. Adjuvant 
clyses were given. The temperature hovered between 101 and 102° F. for four days and the 
stools, although less frequent (four to five per day), were green and mucoid. Stool cultures 
on the third and fourth day after onset were positive for S, typhimurium. On the eighth day, 
25 mg, of streptomycin were given orally, and repeated every three hours for three days 
(total dose, COO mg.). On the second day of therapy the stool was sterile. However, four 
days after therapy was terminated the infecting organism had reappeared in the stool. Stool 
cultures remained positive for eight days thereafter at which time another course of treatmeut 
■with dosage increased to 100 mg. of streptomycin orally every three hours for two days was 
begun (total, 1,000 mg.). On the second day of therapy the stool was sterile. The infant 
was discharged. Cultnre of a stool brought from home six days after the last dose of Strepto- 
mycin revealed the normal fecal flora. However, two days later S. typhimurium was again 
recovered from the stool. Specimens received on alternate days for a week continned to reveal 
the infecting organism. 


Case 3. — E. E., a full-term, normal infant, was delivered spontaneously on May 
17, 1940, Physical examination was negative. The infant was breast fed. On the third da"v 
of life there was an une.xplained rise of temperature to 101° F. which persisted for forty-eight 
hours. The stools were yellowish green hut only tliree per day and of good consistency. In 
view of the existing outbreak, the stool was cultured and found to be infected with S iyphi- 
munum. The iufant was fed a diluted evaporated milk formula. There was no evidence of 
^-stemic illness. Streptomycin was administered orally 50 mg. even* three hours for three 
days (total, 1,200 mg.). Stools cultured during the three days of medication as well as two 
days after the last dose were all sterile, and the infant appeared to be thriving. On the fifth 
day after the last dose of streptomycin, the stools became waterv and frequent (nine in 
twenty-four hours) and culture revealed the rccurreuce of the infecting organism. 

dav7'‘t If “oaerately severe diarrhea with positive stools for five 

day. at winch time strcptom.vcm again became available, and was administered orallv in 50 
mg doses as well as intramuscularly in 25 mg. doses every three hours for three davs ftotal 
no twenty-four hours of this combined oral and parenteral therapy there wa' 

marked improvement and it became necessary to starve the Lant for ti^enJ'-fL hour; 
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and administer intravenous fluids followed by feeding of gradually increasing amounts of 
fat-free, protein milk. The diarrhea subsided. On the third day of this combined therapy 
the stool was sterile, and remained so during the twenty-four hours after medication. The 
next day the normal fecal flora had returned. However, five days after medication the stool 
was again positive and remained so for three successive days. 

Case 4. — K., a full-term, normal, male infant, was delivered by Barton forceps on 
May 11, 1946. Examination revealed a left hydrocele and undescended testicle. On the 
second day of life the temperature rose to 102° E, There were no clinical findings. The 
temperature fluctuated between 102° and 103° P. on the following two days, and the stools 
were green, mucoid, and increasing in frequency (six in twenty -four hours). On the sixth 
day the temperature was normal and remained so but S. typhimuriim was recovered from 
the stool. The infant was fed gradually increasing amounts of fat-free, protein milk and 
adjuvant clyses were given. The stools decreased in number (three to four per day) but con- 
tinued to be green and mucoid. There were no evidences of systemic illnesses. 

Until this time the infant had received no streptomycin as a control. Stools continued 
to be positive on the seventh, eleventli, fourteenth, fifteenth, and seventeenth days, at which 
time it was decided to institute therapy. Streptomycin was given orally in 50 mg. doses every 
three hours for three days (total 1,200 mg.). During the second and third day of therapy, 
stools were sterile. On the day after therapy, S. typhimurivm reappeared in the stool. The 
infant was discharged on the twenty-third day. Stools from home cultured on alternate days 
for a period of one week continued to reveal the infecting organism. 

Case o. — J. P., a normal, full-term, female infant, was delivered spontaneously on May 
14, 1946. On the third day of life there were three, loose, watery stools associated tvith a 
temperature of 102° F. On the following day the temperature was normal although stools 
continued to be loose and frequent (eight in twenty-four hours). Stool culture revealed S. 
typhimurium. There was no evidence of systemic involvement. The infant was fed a grad- 
ually increasing fat-free, protein milk formula and adjuvant clyses were given. 

This case remained untreated for two weeks and served as another control. Positive 
stool cultures were reported on the eighth, eleventh, fourteenth, sixteenth, seventeenth, eight- 
eenth, and nineteenth days. On the nineteenth and twentieth days, streptomycin was given 
orally in 100 mg. doses every three hours (total 1,600 mg.). The stool was sterile on the 
second day of therapy as well as during the following twenty-four hours. Forty-eight hours 
later the pathogen recurred in the stool. The infant was discharged on the twenty-fourth day. 
Stools received from home on alternate days for one week following discharge were positive 
for S. typhimurium. 

BACTERIOLOGY 

The bacteriologic stool examination consisted of direct plating of the mate- 
rial on SS and Endo agar plates and seeding in Kauffmann ’s tetrathionate me- 
dium with subculture on SS plates after eighteen hours of incubation. Sug- 
gestive colonies were picked up for cultural and serologic tests. Identification 
of culturally typical cultures was performed by the use of group-specific 
0-sera and type-speeific H-sera. In about 50 per cent of the specimens the sus- 
pected organism could be isolated from direct platings. 

Studies on streptomycin activity against Salmonella organisms were begun 
in the bacteriologic laboratory of this hospital some months before the de- 
scribed outbreak occurred. M. Wassermann and one of us (E. S.), performed 
animal experiments and tested a great many different Salmonella cultures for 
their sensitivity to streptomycin in the test tube. Detailed results will be re- 
ported elsewhere. Of forty-one freshly isolated strains of S. typhimurium, 
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twenty yielded to 8 units of streptomyein, the re^ to even smaller amounts 
(2 to 4 units). Thus, the relatively high sensitivity of this Salmonella type 

had been confirmed. _ . 

Cultures of S. typMmurhim obtained from infants after discontinuation ot 

treatment were tested in comparison with those isolated before the treatment 
started. ISio increased resistance was found; the reappearance of the balmon- 
ella, therefore, cannot be explained by an acquired fastn&s of the organisms. 



The bacteriologic observations in infants are perfectly mirrored in pre- 
vious animal experiments ("Wassermann and Seligmann”). Mice, orally in- 
fected with 5. typliimuriwni, received oral or combined oral and parenteral treat- 
ment with the following result. As long as the drug was given orally the stools 
were free of the normal fecal flora and pathogenic organisms. After discontinu- 
ation of treatment, S. iyplnvmrhm reappeared in the feces and the Salmonella 
infection ran its course. The bacteriostatic effect, definite as it appeared, was 
not able to turn to bactericidal action. 




stvM , n a" ^ud e.xcretion of streptomyein have demon- 

tTcintlo 1 not absorbed from the gastrointestinal tract in ap- 

P ec.nblc amount. After oral administration, only traces appear in the blood 
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and urine, for most is excreted unchanged in the feces in amounts more than 
enough to suppress susceptible organisms.® On the other hand, folloiving 
parenteral administration, 40 per cent to 87 per cent of the drug is excreted 
in the urine within twenty-four hours ; little, if any, is excreted in the feces.®’ 
Inasmuch as in the five cases reported here we were dealing with an infec- 
tion apparently limited to the gastrointestinal tract, the oral route appeared 
indicated. 

Eesults as presented on Chart I reveal a distinct bacteriostatic action fol- 
lowing oral administration of streptomycin. The effect, hoivever, was only 
temporary. During and shortly after the ingestion of the drug, the pathogen 
as well as the normal flora were inhibited, resulting in sterile stools. However, 
in most instances within forty-eight houi’S, the pathogen, as well as the normal 
flora, reappeared. Eepeating the treatment or increasing the dose again re- 
sulted only in temporary bacterial suppression. Inasmuch as not all stools 
were cultured daily, it is not always possible to state accurately the time inter- 
val between cessation of therapy and reappearance of the normal flora and the 
pathogen. Usually, stools remained sterile on culture for one to two days, 
after which normal groivth was obseri'ed. S. typliimurium sometimes recurred 
twenty-four hours after the termination of medication; in other instances it 
reappeared from two to ten days later. There seemed to be no relationship 
between the total amount of ingested streptomycin and the time of reappear- 
ance of the pathogen. 

In no instance did there seem to be any evidences of drug toxicity, even 
with doses as high as 800 mg. of streptomycin daily (Cases 2 and 5). Due to 
the limited supply of the drug, it was not possible to observe the effect of even 
larger doses over a longer period of time. However, the course of Case 3 
merits added attention. The stools of this infant were rendered sterile for five 
days, beginning with the first day of the initial course of 400 mg. daily. This 
was the most pronounced bacteriostatic effect in the series, but the recurrence 
of the pathogen after the fifth day coincided with diarrhea of a more serious 
nature than that of the initial infection. A possible explanation is the recur- 
rence of the infecting organism in the gastro intestinal tract at a time when 
the normal flora had not yet returned, allowing for a more rapid growth of 
the pathogen, and an increased toxic action. 

The clinical effect of the therapy in these five eases cannot be judged con- 
clusively. The general symptoms were mild and did not differ materially from 
those in the control cases. No systemic generalization of the infection took 
place. 

In animals, the clinical effect consisted only of the postponement of the 
final, often fatal, outcome. In human beings, with a generally milder infec- 
tion, this delay of pathogenic action may have therapeutic value. The action 
of streptomycin might secure a safety zone until the patient is able to build 
up his ovm biologic defense, .Prolonged treatment would probably suppress 
toxic action at least temporarily and thereby spare infants added hazards in 
the most labile time of their life. This, of course, is mere conjecture; but it 
gives the warrant for further therapeutic studies in this field. 
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SUMMARY 

1. Five infants infected ■with. S. typhimuriuni, were treated ■with strepto- 
mycin; four of them by oral administration onlj’’, one ■with combined oral and 
parenteral therapy. 

2. The clinical course of the infection was rather mild in the treated and 
untreated infants. The effect on the symptoms of the disease could not be 
appraised. 

3. Doses from 25 to 100 mg. orally given at intervals of three hours suc- 
ceeded in suppressing the growth of the normal fecal bacteria as well as the 
pathogenic organism. 

4. Discontinuance of treatment resulted in quick reappearance of S. typhi- 
vmrium and the normal fecal flora. 

5. Salmonella organisms isolated after the end of treatment showed no 
increased streptomycin resistance. 

6. Almost identical results were obtained in animal experiments. 

7. The possible therapeutic value of the limited bacteriostatic effect of 
streptomycin in salmonellosis is discussed. 
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DEVELOPMENTAL PEDIATEICS 


Arnold Gesell, M.D. 

New Haven, Conn. 

P EDIATEICS is unique among the specialties of clinical medicine. Other 
specialties are focused upon a single organ system or some one aspect of the 
human organism, while pediatries is focused upon the early sectors of the life 
cycle and remains a form of general medicine concerned with the total child. It 
derives its strength and also a distinctive social significance from this kind of 
specialization. 

Whatever social legislation the future may hold, the inherent technologic 
trends in medicine rvill lead to a mobilization of diagnostic and supervisory 
resources at the beginnings of the life cjmle. By necessity as well as h.y tradi- 
tion, pediatrics holds the most strategic position in the whole scheme of pre- 
ventive and constructive medicine, since health protection begins with the 
beginning of life and growth. 

The first task is to insure survival of the newborn infant. The second task 
is to safeguard his optimal growth. By this simple logic, development as well as 
disease falls within the province of clinical pediatrics. The present paper at- 
tempts to indicate how the diagnosis and supendsion of infant development may 
he more fullj' incorporated into the ari*angements of pediatric medicine, both at 
the level of the practitioner and at hospital and health centers. 

THE CONCEPT OF DETOLOPMENT 

The concepts of development and disease cannot, of course, be divorced. 
In many diseases it is the developmental consequences which are of critical 
concern. The severity and the incidence of disease are influenced by age and 
maturity. The vast field of allergy and immunity involves developmental fac- 
tors at every turn. Many abnormal and atypical modes of development must be 
interpreted in terms of disease. In cases of blindness and deafness and of 
sensorimotor impairment, the effects upon the course of development are of 
supreme importance. Even malnutrition maj^ lead to maldevelopment. In- 
deed, health may be here defined as that optimal condition of a growing or- 
ganism which denotes and fosters a maximum of development. 

For such reasons, the practitioner never escapes problems of development, 
whether he is “merely” supervising the nutrition of a well baby or following 
the growth career of a chronically sick, handicapped, or defective child. All 
children, normal or abnormal, are confronted by the univex’sal problem of grow- 
ing up, and the parents who make up our society are looldng first of all to medi- 
cal science for help in the complex task of rearing their children. 

To be sure, there are many parents who are overanxious, and who, in a 
shallow, emotional way, are overconeemed about the psycholog3" of their young 
offspring. They think in terms of conditioned refiexes and subconscious com- 
plexes, and the.v use foreboding psj'choanaljdie phrases to give voice to their 
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worries and misinterpretations. There is a good deal of sophisticated .super- 
stition due to misleading popular education. The ividespread breakdo^yn of 
wholesome family life has added to confusion and insecunty. This simply 
heightens the significance and the re.spon.sibilities of sane pediatric medicine. 
Without adequate medical safeguards for child hy^ene, we may anticipate an 
increase in the influence of unscientific cults and of superficial forms of psj*- . 
chologic counseling, mental testing, and personality guidance. The protection 
of the mental health of the oncoming generation should be based upon an in- 
dindualized medical protection of infants and children. Developmental pedi- 
atrics is a foiTO of clinical medicine which is especially concerned with the diag- 
nosis and supemdsion of child development. 

The mounting emphasis on mental health is in part due to the stress and 
hardship of the troubled times in which we live, and into which babies are being 
thrust. But the emphasis is also a natural outcome of the progress of medical 
loiowledge. 

Biologic and clinical science has demonstrated the intimate relationship of 
stnicture and function to such a degree that the old antitheses of mind versus 
body, heredity versus environment, and psyche versus soma have lost much of 
their force. The organism is regarded as an indivisible unit in which physical 
well-being and mental welfare are reciprocal and inseparable. This monistic 
outlook has such far-reaching implications for medicine, that it has recently 
taken on the formidable, hyphenated designation, psycho-somatics. In fact, if 
we drop the hyphen, the union of p.sj'che and soma becomes complete ! 

P.si'chosomatic medicine is nothing new. It simply represents a more in- 
cisive recognition of the interaction and basic identity of physical and func- 
tional factors. Development, likewise, is a unifying concept which acknowledges 
that the laws and mechanisms of groivth apply equally to body and mind. The 
infant comes by his mind (p.syehe) in the same embiyologic way that he comes 
by his body (soma). 

DEl'ELOP.MEXT AS A CLLN'IC.VL. PR0BLE3I 

But development is a liring process, as well as a philosophical concept — a 
process as real as rc-sph-ation or metabolism. The nature of this process is being 
investigated by a great variety of ingenious methods, both in lower and higher 
organisms. Growth, in all its aspects, normal and abnoimal, has become the 
central problem of the biologic sciences. It is now apparent that the growth 
of tissues, organs, and behavior is obedient to universal laws of developmental 
morpholog}-. Those laws make for a certain degree of predictability of growth 
phenomena. As our knowledge of these laws deepens, human groivth ivill come 
increasingly within tlie scope of clinical diagnosis and medical control. 

All tliis rapidly evolring science is destined to make itself felt in the pro- 
cedures of clinical pediatrics. In health and in disease the child ivill be more 
and more appraised in terms of groivth characteristics and of developmental 
status. (We use the words groivfh and development interchangeably.) 

INDICES OF DEVELOPIIEXT 

Developmental status manifests itself in three major kinds of simis and 
.symptom.s: anatomic, physiologic, and behavioral. All of these manifestations 
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are important from the standpoint of a developmentally oriented pediatrics. 

Anatomic indices become significant when they go beyond mere height and 
weight, and deal with girths, body proportions, somatotypes, and growth rates. 
The new interest in the physical anthropologj’- of the child will probably lead 
to rapid photographic, and other methods of recording, which sum up valuable 
data pertaining to constitutional tjT)e. 

Physiologic indicators can furnish much evidence concerning growth con- 
ditions because the bodily states of the organism change with age. With the 
remarkable advances now under way in biochemistry, electrometry, and micro- 
measurements, the physiologic diagnosis of infant development may in time 
reach a high degree of refinement and accuracy. 

Behavior, however, will always remain the most comprehensive and the 
most sensitive indicator of developmental status. Medically considered, the 
infant is an action system which reveals itself in patterns of behavior. His be- 
havior characteristics and capacities infallibly express the maturity of his neuro- 
motor equipment and the achieved efficiency of his total organism. 

The developmental diagnosis of infant behavior, accordingly, constitutes the 
major task of a developmental pediatrics. Anatomic and physiologic criteria 
of growth and well-being can never be safely ignored or slighted; but they must 
always be correlated with the crucial criterion of behavior. The motor, the 
adaptive, the language, and the personal-social behavior of the child suras up 
most completely his capacity to grow. 

To appraise his behavior we need systematic methods of intendew, observa- 
tion, and diagnosis. To elicit significant behavior patterns we must use standard 
techniques skilfully adapted to individual and age differences. The examination 
must be conducted formally, with precision of purpose. In some twenty minutes 
we aim to have the infant display his most characteristic responses : his postural 
adjustments, his oculomotor control, his visual and auditory perceptiveness, his 
coordination of eyes and hands, his prehension, maniptilation, and exploitive- 
ness ; his social awareness and communicativeness ; the range and patterns of his 
attention, his general adaptivity, alertness, and competence to meet the total 
sequence of the examination. An amazingly rich array of significant behavior 
patterns ean be evoked by a standardized sequence which uses the plain ap- 
purtenances of a crib, a table surface, and a series of simple test-objects. 

THE FUNCTIONS OF DEVELOPMENTAL. DIAGNOSIS 

In the hands of a clinician, who can bring a background of experience to 
bear upon his findings, a developmental examination of behavior serves at least 
five functions: 

1. It ascertains the stages and patterns of developmental maturity in 
normal, subnomal, and superior infants. 

2. It analyzes the total behavior equipment into components and makes 
possible differential diagnoses of normality, amentia, and specific 
developmental deviations. 
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3. It brings to light neurological defects and sensory impatante not 
disclosed by ordinary methods of clinical examination. (It is in^- 
pensable for detecting many mild and obscure forms of cerebra 

injury.) _ , ^ ^ i 

4. It supplies important objective information eoneemmg emotional 

traits and the organization of personality. 

5. It implements a constructive type of developmental supervision. 
Periodic developmental examinations define the grovrth pattern 
peculiar to the individual child and become the basis of a consecutive 
individualized child and parent guidance. 

lAEDlCAL EDUCATIOK FOR DEVELOPSIEKTAL PEDIATRICS 

When the functions of developmental pediatrics are stated in the foregoing 
terms, it is clear that a more fundamental training of physicians in this field 
of medicine is indicated. This training should begin >in the undergraduate 
years and may be carried through to a high level of postgraduate specialization. 
The medical student in his preelinical and clinical years should have more 
systematic instruction in the physical and physiologic aspects of child develop- 
ment. This need not entail a multiplication of independent conxses. On the 
contrary, an adaptable educational program would correlate an increasing 
amount of teaching and demonstration about a few key subjects such as growth 
and development. 

The student of pediatrics, in particular, should be infused with the doc- 
trine of development, because this alone can give him adequate perspective for 
appraising the normal and abnormal symptomatologies of infancy. By sys- 
tematic consideration of the somatic, physiologic, and behavioral manifesta- 
tions of development, it will be possible to raise the study of normality to the 
dignity of a clinical subject. Clinical and supervisory pediatrics is preeminently 
concerned with the protection and the augmentation of normal well-being. For 
this reason it is anomalous that the critical diagnosis and interpretation of nor- 
mal child development has such meager status in medical education. 

Training at a postgraduate level should he associated with iutemeships and- 
residencies. This will become possible only when hospitals and teaching centers 
recognize the field of developmental pediatrics as a subspecialty which must have 
distinctive facilities in the form of a separate locus, appropriate equipment, and 
expert personnel on a par with other diagnostic subdivisions. 

A well-grounded pediatrician can be trained to expertness in one or two 
years of full-time participation in a diagnostic and advisory service which deals 
with a wide range of normal and abnormal developmental conditions. Ideally, 
this specialized training should include the periodic contacts of well-baby super- 
vision, the examination of infants prior to adoption and foster home placement 
and of preschool children under nursery school auspices, and the differential 
diagnosis of a diverse array of mild and severe abnormalities, including retarda- 
tion, amentias, aplasias, malformations, degenerative processes, cerebral injuries 
and other traumas, anoxenua, infections and toric lesions, endocrine dvsfunc- 
tions, sensorimotor handicaps, and environmental shocks and stresses. 
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DEVELOPMENTAL PEDIATRICS AND PSYCHIATRY 

The mere enumeration of all these conditions reminds us hoiv gravely they 
may be neglected in the absence of facilities for developmental diagnosis and 
supervision. In virtuallj'^ eveiy instance, whether the child be normal, handi- 
capped, or defective, the crucial medical and social problems call for a judg- 
ment as to developmental status, developmental outlook, developmental guid- 
ance. And since these problems all gravitate in their first, infant phase to the 
pediatrician and the family doctor, the px'imary responsibility for their solution 
gravitates to the pediatric contingent of the medical profession. 

We know of no other specialty equipped to take over this inevitable task of 
preventive and supervisor^'- medicine. Allergist, cardiologist, orthopedist, 
neurologist, and psychiatrist aU have a role to play; but the pediatrician alone 
is conversant with the infant as a whole, and he is preeminently concerned with 
the maintenance of a forward moving sequence of development. The pediatrician 
is adept -wfith babies, and bj' tradition he is interested in their total welfare. So 
he is in a favorable position to go along with the new trends of psychosomatic 
medicine, and with the new scientific emphasis on the dynamics of development. 

The historical evolution of clinical pediatrics has very naturally brought 
about a preventive outlook upon the period of infancy and early childhood. 
Psychiatry, on the other hand, has derived its concepts largely from the psycho- 
pathology of the adult, and has been preoccupied with the interpretation and 
treatment of mental disease. Recent extensions into the adolescent and pre- 
adolescent period therefore reflect the methods and the outlook of adult psychi- 
atry. Accordingly, child psycliiatry has made its most characteristic contribu- 
tion in psychotherapy, and in the elucidation of the abnormal behavior which 
manifests itself in juvenile conflicts -with adult culture. 

Experts in the field of abnormal child beha-vior will alwas's be in strong 
demand to serve as consultants or as members of a diagnostic group. In view of 
the historical trends of psychiatric medicine, this represents a logical function 
of a clinical child psychiatry. 

For the vast work of preventive mental hygiene, however, we must look to 
pediatric medicine. In principle and in actuality, pediatrics is alreadj' com- 
mitted to a foi-m of supervisor}’- health protection which includes mental as well 
as physical welfare. Since bodily grovdh and psychic development cannot be 
divorced, the methods of developmental pediatries contain the essence of a pre- 
ventive psychiatry of infancy and childhood. 

To undei-stand any child, whether normal or handicapped, we must under- 
stand his ways of growth. These ways of grov'th are the sum and substance 
of his psychic constitution, or his psychosomatic constitution. Only as we be- 
come aware of these ways of gro-wth, can we plan adequate procedures of guid- 
ance and control. Here lies the significance of a periodic examination of infant 
beharior as a pediatric approach to the mental liygiene of early cliild develop- 
jnent. 



geSell : developmental pediatrics 


193 


AREAS OF APPLICATION 

A brief outline of the possible areas of application ivill serve to summarize 

the main thesis of this paper. _ 

Developmental pediatrics is a special form of clinical procedure designed 
for the diagnosis and supervision of early child development. 

It is equally concerned vrith normal and abnormal development because its 
aims are preventive, positive, and directive. 

The scientific foundations and techniques of developmental ^agnosis are 
now in the making. The American Board of Pediatrics has recognized the nev? 
trends by a pioneering policy ivhich has made knowledge of growth and develop- 
ment a prerequisite for specialty certification. 

This knowledge should embrace the behavioral as well as the somatic and 
physiologic aspects of child development. Behavior is the most inclusive and 
significant index of developmental status and is the most essential clue to the 
developmental needs of infant and child. 

Periodic determinations of developmental status serve to protect the mental 
health both of normal and of handicapped children. 

For reasons of social welfare, such developmental supervision is of pre- . 
eminent importance during the first three or five years of life. 

For concreteness, several areas and degi'ees of application of developmental 
pediatries may be outlined as follows : 

General Pediatric Practice . — The busy practitioner who has little time for 
extras of any kind should nevertheless consider the value of a routine behavior 
inventoiy. This inventory would be a check list of behavior items ascertained 
by questioning, directed observation, and a few simple tests. A minimum of 
eight items covering the motor, language, adaptive, and personal-social reactions 
of the child could be used to screen significant defects and delations. In con- 
junction with the physical record such items may at times assume much im- 
portance in the later developmental history of the child. 

Dispensaries, Children’s 'Wards, and Temporary Homes.— A routine be- 
havior inventoiy can sen-e a similar screening purpose where numbers are large 
and personnel is limited. 


Child Care institutions and Agencies . — Here child protection should go 
one step beyond physical health. More careful appraisals of developmental 
status should be made from time to time. Even if nurses, social workers, and 
psychologists assist in making the records, the responsibility of interpretive 
diagnosis should remain isdth the supervising physician. Infants and young 
cliildren should not be placed in adoption without a thorough developmental 
examination, followed by a period of probation. 


Indivklvalized Pediatric Supervision.— Pcdi&iXKinxis with requisite skill 
and aptitude can incorporate varying degrees of formal developmental work 
into dm,r rouular nutrition and health supendsion. Much can he done, much 
iH henm done, by way of developmental guidance, in a purely incidental man- 
ner. more could be done if thi.s guidance were specifically related to a 
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series of planned examinations at key ages. Consecutive appraisals with 
standardized procedures would lead to more insight into the individuality of the 
child’s growth pattern as expressed in his modes of development. 

The same land of supervision would be highly desirable in well-baby con- 
ferences. There is a growing realization that the methods of these conferences 
should be more thoroughgoing, which is to say that they should be more indi- 
vidualized and focus more fully on developmental factors. 

Medical Teaching Centers and Regional Hospitals . — ^Here the need of a 
highly specialized form of developmental pediatrics is now unmistakable. To 
the large hospitals, research and teaching centers come an unending stream of 
infants and young children who present developmental complications of far- 
reaching and long-enduring import. Too often these young patients receive 
only a delimited categorical diagnosis which overlooks or slights the develop- 
mental essence of their condition. But it is the developmental aspect which is of 
supreme concern to the parents. The- medical management of these eases of 
abnormality, impairment, and handicap, becomes more considerate with a de- 
velopmental approach, which leads to constructive follow-up contacts during 
the trying early years when parents profit most from timely and sldKul guid- 
ance. Incidentally, a careful developmental examination which parents are per- 
mitted to observe often helps them to better understand their child and the 
methods of care which he will need at their hands. 

The first and foremost function of developmental pediatrics in a large clin- 
ical center is diagnosis ; because diagnosis involves a concrete estimate of growth 
potentialities and thereby serves to define the details of care and management. 
Diagnosis becomes cumulative and progressive with follow-up contacts. In 
developmental supervision, interpretive diagnosis and advisory guidance are 
closel}’’ combined in the interest of child and parent. 

The recognition and interpretation of developmental defects and deviations, 
however, requires a vivid acquaintance with the characteristics of normality. 
The clinician will, therefore, see to it that he and his students make ample con- 
tact vith relatively normal infants and children at varjdng age levels. Pro- 
visions for the developmental supervision of “normal” infants may some day 
become an accepted feature of hospitals which also function as health centers. 
Certainly the public health activities of the future will become increasingly 
clinical ; that is, individualized, and they will place a prior premium on mental 
health in infancy and preschool childhood. 

In view of the great dearth of experienced developmental pediatricians, we 
shall have to look to medical schools and teaching centers for the training of 
specialists in this most generalized form of clinical medicine. The larger insti- 
tutions can well set aside a special locus, with simple but hospitable arrange- 
ments designed for the conduct of systematic, formalized, developmental exam- 
inations. These arrangements would be available to normal infants under health 
supervision, as well as to the deviant and defective. When such provisions are 
deliberately planned and utilized bj’^ expert clinicians, developmental pediatrics 
•null come into its o\vn both routinely and as a diagnostic specialty. 



TETAMUS 


Nelus Silverthokke, M.B. 

Tohokto, 0>n:AEio 

D uring the years 1921 to 1946 there have been seventy patients 'srith tet- 
anus admitted to the -wards of the Hospital for Sick Chil&en, Toronto. 
It is the purpose of this report to present some observations on this disease -with 
special reference to improvement in methods of treatment. 

CLCnCAn ASPECTS 

We have had an opportunity to study the value of administering antitoxin 
by different routes. Usually, the so-oree of the infection in these patients could 
be traced to a scratch, a cut, or a punctured -wound. In fifteen of the seventy 
patients, no history of injury -was obtained. There -was a great variation in the 
clinical course from very severe to very m i l d cases. Incubation periods varied 
from one day to one month, and usually, the shorter the period, the more seri- 
ously ill was the patient. Although the prognosis was definitely less favorable 
in patients -with a short incubation period, the invasion period was of more 
importance in determining the prognosis; the more rapid the invasion period, 
the more likely the patient was to succumb. 

It -was found that most of the cases occurred during July, August, and 
September, and that the majority of the patients ranged in age from 3 to 13 
years. Two were in the neonatal period. Fifty-three were boys and seventeen 
were girls. 

TREATMEKT 

The patients are kept in a quiet, darkened room -with nurses in constant 
attendance. Fluids by mouth are given as long as possible if they do not cause 
spasms and chokmg. Intravenous fluids are given when oral feedings are no 
longer possible. Antitoxin is administered intramuscularly in doses of from 
40,000 to 300,000 units in the course of the first few days after admission, the 
dosage depending upon the severity of the signs (i.e., degree and frequency of 
spasm). If a respiratory infection develops during the course of treatment, 
penicillin is administered. Seconal, as suggested by Dietrich, “ has been used 
almost exclusively in doses of % to 3 grains depending on the age of the patient 
and the severity of the spasms. Wounds have not been excised in recent vears, 
as some patients were worse after this procedure. The wound, however, should 
be cleansed by the usual conservative methods. 


BfSCLTS 


The results are shown in Chait 1. The fatality rate from 1921 to August 
1946, was 47 per cent. This rate takes into consideration aU patients with tet- 
anus, i ncluding three patients who died before treatment could be insti-ated 
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and one patient, the history of whom showed no record of the amount of anti- 
toxin, although we believe antitoxin had been given. During the years 1921 
to 1928, there was a patient fatality rate of 66.6 per cent, during 1929 to 1935 
the rate was 55.5 per cent, and from 1936 to August, 1946, it had fallen to 28 
per cent. "We believe that these results over a twenty-five-year period reveal 
'that our treatment has improved in respect of the route of administration of 
antitoxin. We believe that there are other factors as well wliieh explain this 
result; namely, continuous nursing, more careful feeding of the patients, the 
use of seconal as a sedative, and the observation that many patients in recent 
years have had a less severe type of illness. 


70-1 

I ll I 

Total coses Caaes 192.1 192 ^ 1936 

I9^M946(Auci) ‘VoiTv, -J925 -1935 -1946 (Aue) 

Chart 1. — Tetanus fatality rate In per cent for seventy cases from 1921 to August. 1946. 

DISCUSSION 

Due to the fact that fifteen of our seventy patients had no histoiy of in- 
jury, that repeated doses of antitoxin sensitize children to horse serum, and 
that manj^ children are allergic, we believe that consideration of the prevention 
of this disease in all children is paramount. 

The prevention of tetanus with tetanus toxoid should be practiced in con- 
junction with administration of diphtheria toxoid and wliooping cough vaccine. 

In evaluating the treatment of our iiatients, we believe it is worth-while 
to discuss some of the more important observations. In the period from 1929 
to 1935, the majority of patients received large, intravenous doses of antitoxin. 
A few of these patients developed reactions soon after intravenous therapy 
which suggested anaphylactic shock. We felt at times that tliis produced a 
pulmonary edema wliich could have resulted from antitoxin and fluids intra- 
venouslj" in the presence of heaiy sedation. We believe that intrathecal ad- 
ministration of antitoxin is unsoimd and probably dangerous. This metliod of 
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administration of serum produces a sterile meningitis ivhicli adds to the pa- 
tient’s discomfort and may decrease his chances of recovery. In the past fen- 
years, 1940 to August, 1946, fifteen patients received tetanus antitoxin by the 
intramuscular route exclusively. In addition, most of them received seconal 
as the sedative. We believe that this method of administration of antitoxin is 
to be preferred to either the intravenous or intrathecal routes and should be 
used exclusively. In a review of these patients it wdll be seen in Chart II that 
methods of treatment formerly used, in which antitoxin was given by various 
routes or combinations of routes, resulted in,as many deaths as recoieries. In 
the group of fifteen patients to which intramuscular injections of antitoxin 
were given, there were only two deaths and thirteen recoveries. 



IV^ itvLravetvjous 
IT— iTvtraUxecat 
II A- Itvtranvunculair 


Chart 2.— Tetanus antitoxin in treatment of sixty-four patients from 1021 to August, 1946. 

It may be well at this stage to discuss the measurement of the blood anti- 
toxic unit before and following therapeutic doses of tetanus antitoxin. This 
wa.s done in a few of our patients. It is known that a dose of tetanus antitoxin 
of therapeutic proportions elevates the blood antito.xin to levels which have been 
assumed to be sufficient to neutralize disseminating toxin. This is rational in 
theoi-j, jet in practice we have observed patients, who received amounts of anti- 
toxin resulting in satisfactoiy blood levels, improve durins the davs in which 
antitoxin was given ; later, these patients developed more frequent spasms, were 
then given more antitoxin as well as continued sedation, and have shown definite 
cluneal improvement. It may he argued that it was not the additional anti- 
toxin that had the desirable effect, .vet after noticing the improvement in cer- 
tain patients over some years past, we believe that additional amounts of anti- 
toxin are beneficial. 
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SUMMARY 

1. Seventy cases of tetanus are reported. 

2. In fifteen patients there was no history of injury. 

3. The incubation period, invasion period, the seasonal, age, and sex inci- 
dence of these cases are mentioned. 

4. Active immunization as a means of preventing tetanus is discussed and 
recommended for all children. 

5. In treatment, tetanus antitoxin is recommended in doses of 40,000 to 
300,000 units, to be given inti’amuscularly. 

6. We do not recommend that antitoxin be given either intravenously or 
intratheeally. 

7. Seconal is the sedative of choice. 

8. Nurses should he in constant attendance and the patient kept in a quiet, 
darkened room. 

9. Surgical excision of the focus in the earlj' acute stage of the disease is 
not recommended. The wound may be treated conservatively by the removal 
of easily accessible splinters or other objects, properly cleaned, and protected. 

10. Results of treatment in the period from 1921 to August, 1946, show 
that in the seventy patients there was an overall fatality rate of 47 per cent. 
From 1921 to 1928 the fatality rate was 66.6 per cent, from 1929 to 1935 it was 
55.5 per cent ; and from 1936 to August, 1946, it was 28.5 per cent. 
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Case Reports 


REPOET ON A PBElilATUIlE INFANT WEIGHING 820 GBAMS 

■RIatjkice L. Dale, M.D. 

Chicago, III. 

npHE iramber of prematTire infants -weighing less than 900 Gm. and surviving 
1 is small, so that a case of this sort is of interest. The ^aUest mtot re- 
ported -ft-as by Pischer-Ban,^ -weight, 600 Gm. The ^allest infant reimrt^ in 
this country was by Hoffman,^ weight, 735 Gm._ at birth. Dr. Julii^ H. Hess 
stated “The child mortality after cesarean section was strikingly high iao per 
cent), which, however, was not due to the operation but to complications on the 
part of the mother, namely, eclampsia and placenta previa. In our case the 
infant was not only premature (twenty-seven weelcs' gestation) Imt was de- 
livered by section because of eclampsia and premature separation of the placenta. 

The mother of this infant was a white woman, aged 33, with a history of 
one previous abortion. Her last period had been Jan. 24, 1943. On August 
13 she came into the hospital -with severe symptoms of toxemia, semicomatose, 
blood pressure 220/110, and vaginal bleeding. After eighteen hours of treat- 
ment with intravenous fluids, morphine, a cesarean section was performed by 
Dr. A. P. Lash, and a female fetus delivered. There was a large retroplacental 
hematoma. 

The infant at birth was cyanotic, showed no muscular aetmty, no cry, and 
very feeble respiratory movements. Immediately after birth the mouth was 
cleared with a catheter, and the infant placed into an oxygen incubator of the 
Hess tj-pe which had already been made ready in the premature nursery. An 
ampule of Vitamin K was given and repeated everj-^ six hours for 4 doses. The 
weight a few hours after birth was 820 Gm., and length 30 centimeter. 

Notiling was given by mouth for twelve hours, then sterile water about 5 
drops everj-- two hours for twelve hours, then breast milk diluted one-half with 
saline for forty-eight hours, then full strength breast milk. After eight days 
she was taking 4 to 6 c.c. every two hours. On the fifth day the first audible 
m* was heard. The incubator temperature was kept at 90° P. up to the ninth 
day, when the baby began to run a slight temperature; after this it was lowered 
to 84° F. Prom then on, no temperature difficulties were encountered except 
on the eighteenth day when' the incubator was accidentally heated to 100° P. 
and the baby’s temperature went to 103° P. No ill effects were noted. 

The weight, which started at 820 Gm., was 893 Gm. on the twelfth dav (no 
intermediate weighing was done). On the twenty-third day the infant weighed 
1,015 Gm. ; on the twenty-ninth day, 1,090 Gm. ; on the thirty-fourth day, 1,175 



leaving the hospital on the eighty-fifth day, she weighed 2,549 grams. Cyanosis 
and irregular respiration were present up to the fifth day, after which ven- little 
respirator}- difficulty was encountered. Oxygen was continuous, however up 
to liic Uventy -sixth day, and intermittent (after feedings) up to the forty-fourth 
Uny. Feedings were by dropper up to the twenty-fourth day, by the premature 

thirty-fifth day (1,175 Gm.), then by ordinarv bottle. 
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Straight breast milk was given from the third to the fifty-fifth day (sup- 
plied by the Chicago Board of Health), then a gradual shift to lactic acid milk 
was begun. The lactie acid milk had to be given double strength to maintain 
weight gain. In addition, Vitamin B complex, and orange juice were started 
on the twenty-fourth day, oleum percomorphum on the twenty-ninth day, and 
iron and ammonium citrate, a 50 per cent solution, 5 drops in each bottle, on 
tlie fifth day. 

Father’s blood, 2 c.c., diluted with 2 c.c. of saline was given at six hours, at 
twenty-four hours, and then every other day for three weeks, then every five days 
until discharge, the amount being gradually increased. 

On October 4 (forty-eighth da3’-), the blood count was: red blood cells, 
3,700,000 ; white blood cells, 10,200 ; hemoglobin 12.1 Gm. ; 15 per cent segmented 
cells; 3 eosinophiles, 1 basophile, 71 small Ijmiphoeytes, and 10 monocytes. On 
October 19 (just before iron was started), the count was: red blood cells, 
3,100,000; white blood cells, 10,100; hemoglobin, 11.0 Gm. ; segmented cells 
18%; eosinophiles 6; small lymphocytes 69; monocytes 6; and 1 Tiirk cell. 

Further feedings consisted of cereal begun at 45 days, vegetables at 4 
months, and the usual form of feeding from then on. At 3 months, the milk 
was changed to evaporated milk, water and dextri-maltose, and at 9 months 
to cow’s milk. 

At one year the Imbj' weighed 15 pounds, 9 ounces, was 23 inches long, 
crawled, and had four teetli. Thougli small, she acted like a normal infant of 
her age. At 2 years she weighed 24 pounds, was 29 inches tall, walked and 
ran normally, and spoke short sentences. At 3 years she weighs 30 pounds, is 
35 inches tall, wallis, runs, talks well, and seems quite bright for her age. At 
18 months she had bronchopneumonia, at 26 months measles, and several attacks 
of tonsillitis at various times. With each illness, she ran a temperature of 104° 
F. or over, but recovered quickly with no ill effects. 

I believe part of our success in this case was due to a minimum of manipu- 
lation at birth, and careful, patient management on the nurses part iu (he early 
stages. 
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• INFANTILE TOXOPLASMOSIS 


M. C. iliLiER, ALE. 

"WlLLTAMSPORT, Pa. 


R eports of human toxoplasmosis have been increasingly frequent in ^e 
past few years. Among various factors which have contributed to this 
increased incidence are more accurate knowledge of the history and mor- 
phology of the toxoplasma organisms and their demonstration within tiie monm 
cytic phagocytes of the body, the development of neutralization antibody and 
complement fixation tests, the transmission of the condition to experimental 
animals by infected body fluids or tissues, and a better appreciation of the 
various clinical aspects of the disease. 

The progress which has been made in diagnosis is indicated by the recog- 
nition of four fairly distinct clinical types,i’ ~ each with characteristic signs 
and symptoms. These may be briefly outlined as follows : (1) the congenital 
or infantile type with the infection occurring either in utero or shortly after 
birth and giving signs of cerebral injury, such as convulsions, hydrocephalus, 
microcephalus, mental retardation, chorioretinitis, or calcification of the ir- 
regularly distributed granulomata which have occurred within the central 
nervous system, (2) an acquired disease in older children characterized by 
acute encephalitis, (3) an acute form in adults with pneumonia,^ and at times, 
a picture resembling typhus or spotted fever, and (4) a group in which high 
natural resistance to the organism has resulted in the production of neutrali- 
zation antibodies^’ ■* in the serum with an absence of any clinical signs at- 
tributable to the toxoplasmic infection. The case to be reported belongs to 
the first classification and an early tentative diagnosis of toxoplasmosis was 
made because of the presence of disseminated, calcified areas in roentgeno- 
grams of the skull. 

The first published record of proved human toxoplasmosis was in 1939 by 
Wolf and associates,’ in a child from whom the infection was experimentally., 
transmitted to laboratory animals. These authors also included in this report 
four additional cases previously described by other investigators’’ as due 
to an Encephalitozoon, and which Wolf and his associates now believe to be 
toxoplasmosis. _ These same authors® in 1942 reported six other individuals 
diagnosed clinically. Three of these six patients had been mentioned in a 
review in 1941 ty Sabin,® who collected all of the proved and probable toxo- 
plasmic infections to that date. This review summarized seventeen cases, in- 
cluding twelve of the infantile type, tAvo of the acquired childhood, and three 
of the adult type. Pour of the children were alh’e at the time of Avritijig. 

_ In 1940 Pinkerton and Weinman’ described the first recognized infection 
in an adult. Other cases, most of which have been children, have been re- 
ported by Pinkerton and Henderson,’® Levin and Aloore,” Vail and asso- 
ciates,'® Crothers,'® Adams and associates,'^ Steiner and Kaump,” Tomlinson 
and Sjwcrton and Slavin.® ’ 


Zuelzer,' in 1944, reported infantile toxoplasmosis in three children, two 
of them being identical twins. 

In 194G, Pratt-Thomas and associates® summarized twentA'-one deaths due to 
nils disease, with necropsy reports. At the present time, so far as I have been 
■ - lie ^ ascertain, a total of thirty-eight cases hai-e been reported. 
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CASE REPORT 

C. K., a 4-year, 3-raonth-old, white female, was first seen on May 23, 1946, 
in the outpatient department of the Children’s Hospital of Pittsburgh, where 
she was brought because of intermittent convulsions which had begun at the 
age of 21/2 months. During the course of preliminary study, routine skiill 
plates showed multiple intracranial calcifications, which were recognized in 
the x-ray department as possibly indicating infantile toxoplasmosis. The child 
Avas admitted to the hospital on June 11, 1946, for further study. 

History. — ^With the exception of a lethargy lasting a feiv hours after birth, 
the baby Avas normal until 21^ months of age when she had a severe bout of 
diai’rhea lasting a Aveek. During this period of illness she had many conAUil- 
sions of several minutes’ duration. At years, she began to have a right- 
sided convulsive seizure resembling petit mal, Avhieh disappeared for fifteen 
months on treatment by the family doctor. About six months previous to 
admittance to the hospital the attacks recurred and Avere as frequent as five 
or six times a day, usually in the morning. Her ejms wavered from side to 
side, her head dropped for a feAv seconds, but there Avere no definite conAuilsive 
movements. She Avas drowsy folloAving these attacks. The child had had no 
illness other than German measles in April, 1946, frequent colds, and an occa- 
sional attack of tonsillitis. 

The mother had been comparatively well during pregnancy, her only 
complaint being that she had severe hemorrhoids. The pregnancy Avas of 
eight months’ duration. Birth Aveight Avas 514 pounds. The child cut her 
first tooth at 13 months and at the time of Avriting had tAventy teeth. She sat 
up at 8 months and Avalked at the age of 2 years. At the present time she 
says Avords but does not form them into sentences. Both mother and father 
Avere living and Avell. The family had ahvays lived around Pittsburgh except 
for the mother, AA^ho lived in Ncav York City from 1931 to 1936. The mother 
had never had any illness except the usual contagious diseases and her preg- 
nancies. There was one other child in the family, a boy aged 7 years, in perfect 
health. The mother had no other miscarriages and no other pregnancies. 
There was no history of familial diseases. The parents offered the informa- 
tion that at the time of birth of this child the mother Avas told that she had 
a positive AVassermann test. Tliis Avas disproved at subsequent blood tests 
done in this city. 

Physical Examination. — The patient was a white female child of 4 years, 
3 months, fairly Avell dcA^eloped, but definitely mentally retarded. Her Aveight 
was 3314 pounds, height, 38 inches. The head circumference' Avas 46.35 cm. 
(normal, 49 cm.). There Avere no slmll deformities. The other positive phys- 
ical findings AA'cre a lateral nystagmus of both eyes. Ophthalmoscopic exami- 
nation shoAA'ed several large areas of chorioretinitis in the right eye. The left 
eye had one large area of chorioretinitis in the loAver quadrant. There Avas 
a suggestion of a positive Bakinski test in the left foot. Other reflexes Avere 
normal. 

Laboratory Bata . — ^Hemoglobin was 12.5 Gm. ; red blood cells, 4,240,000; 
Avhite blood cells, 7,400; polymorphonuclears, 75 per cent; lymphocytes, 13 
per cent; monocytes, 1 per cent; eosinophiles, 5 per cent; myelocytes, 6 per 
cent.' Blood calcium Avas 9 mg. per cent; blood phosphorus, 5.4 mg. per cent; 
and blood phosphatase, 10.24 Bodansky units. The urine AA’as negatiA’e except 
for an occasional pus cell and some mucous shreds, and the blood Kahn 
test AA-as negative. Old tuberculin tests Avere negative 1:10,000 and 1:1,000; 
the sedimentation rate Avas 22 mm. per hour. Spinal fluid examination shoAved 
the pressure to be Avithin normal limits; the fluid Avas clear; the cell coimt 
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■was 

shelved . 

per a jarge irainber of small, calcified particles 

scattered throughout the brain. These probably represent calcifications ac- 
companving infestation with toxoplasma (Fig. 1). _ 

The chest, pelvis, long bones, and abdomen were entirely negative to x-ray 

examination. . , n tt t r. 

Psychometric Examination— The patient cooperated well. Her I.Q. was 

65 with a mental age of 34 months. “The patient demonstrated an ability to 
leam. Therefore, another test in six months or a year would be indicated. 
She compensated for lack of speech by very meaningful gestures,” 

Neutralization Antibody Test . — On July 19, 1946, blood was taken from 
the patient and from the mother for neutralization antibody tests. It was 
eentrifuged and packed in dry ice and sent to Dr. Isaac Ruchman at the 
Children's Research Foundation in Cincinnati. Dr. Euchman reported posi- 
tive neutralization tests for both the patient and the mother. 

Ophthalmoscopic examinations were done on the mother, father, and other 
sibling, all of which were normal. X-rays were ako done of the skulls of the 
mother, father, and other sibling. These were also negative. The brother of 
the patient was a 7-year-old boy, very healthy in appearance and well developed 
He gave no history of any illness in the seven years of his life. 



FIb, 1. — ^Toxoplasmic Intracranial calclflcations 


DISCUSSION 

This case represents a typical picture of congenital or infantile toxoplas- 
rnosis similar to the cases reported by IVolf and associates® in 1942. The fact 
that the mother showed neutralization antibodies in her senim would make 
It seem likely that the child had acquired the disease in utero. How'ever. it 
?i ^^“t the diarrheal episode, which occurred at the 

age of 21/i months. V as not the omset of the infection. The head cireumfer- 
tni';'; ^^'Shtlv below normal, but was not definitely microcephalic. The 
intracerebral calcifications were extremely numerons and certainlv would ac 
comit for the degree of mental deficienev.- Toxopla^a were not LTd in ^ 

weJe no^doJI^andHo'^fh duration of the infection. Tissue biopsL 

nichirp 4 i’ ^ organism was not isolated, but certainlv the clinical 

P-cUire and the positive neutralization antibody tests were enough to cSify 
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this case as one of infantile or congenital toxoplasmosis. Unfortunatelj", blood 
■was not taken from the father or the other sibling, and so ive do not know if 
either or both of them might have showed a clinically inapparent infection. 

SUMMARY 

1. A case of congenital or infantile toxoplasmosis is presented. 

2. The infection was probably acquired in utero, suggested by the positive 
neutralization antibody tests on the mother. 

3. This child represents clinically another tjqjical case of infantile toxo- 
plasmosis that has survived. 

I ■wish to express mj* appreciation to Dr. Isaac Euchman of the Children’s Research 
Foundation in Cincinnati, for his work on the neutralization antibody tests on this case, 
and to Dr. JMaud L. Menten, Pathologist, Children’s Hospital of Pittsburgh, for her as- 
sistance in organizing the material presented. 
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THE NURSE AND THE CHHLiD IN GREEK LIFE 
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Halifax, Nova Scotia 

EOCLAL STATUS OF THE XURSE 

'“pHE helpless condition of infancy has always called for special offices to tide 
1 the child over the first years of life. These are performed either by mother 
or nnrse. Among the Greeks, the nurse is a_ familiar figure in the, household, 
and although our knowledge of Greek domestic life must necessarily he limited 
from the fact that the women’s apartments are so persistently closed against ns, 
nevertheless, from sidelights furnished by our threefold source of information, 
the literature, the arts, and the inscriptions, we cannot help being impressed 
by the important place which the nnrse held in the family. 

In'the Homeric age, mothers nursed their own children. Still, there arc 
some instances pointing to a different practice. Odj'sseus, in addressing his old 
nurse, Eurycleia, says, “It was thou that didst nurse me here at thy own 
breast.’’* Nurses were employed as the attendants of the children, whom they 
amused and brought up as long as they remained in the house of the parents, 
"Whatever function she performed, the Homeric nurse was a slave, either a 
captive’ or purchased as an ordinary slave.’ The Phrygian nurse of Hector’s 
son may be taken as the model of the Greek nurse of an infant. "We infer from 
her occupation that she was a slave.^ Enmaens’ nurse gives us an instance of 
the nurse of an older child.. She had been captured and sold as a slave to her 
master, whose hard bond she feared.’ Eurycleia was higher in rank than the 
ordinars' slave, for she had general supervision over the fifty female slaves of 
the household, and assisted the mistress in teaching them.® She also filled the 
important office of housekeeper,’ was treated as a member of the family and 
was the friend and confidante of the mistress, who showed her great deference.® 
Penelope’s nurse was also a trusted slave, devoted to her mistress.® 

The historians have little occasion to speak of domestic life but we find 
mention made of a nurse in Herodotus.*® This nurse is presumably a slave, 
for siic received the commands of the parents to show the child to no one. 

The nurses of tragedy were old women who had spent years in the sendee 
of their masters:** even after the child they had nursed had growm up, they 
were still retained in the hou.sehold.” They, too, were slaves, and are spoken 
of as a “possession of the mistre.ss,’’ and “fellow .slave.’’ The fall of the 
mistress involved that of the nnrse. Hecuba, bewailing her fate, foresaw 
that siie who had once been the Queen of Troy, would be forced to become the 
nurse of children.*’ 

It was not only captives and slaves who nursed children. In the fourth 
century wc find at Athens free women performing the office of nurse ’* and 
many f rcc-bom women compelled by stre.ss of poverty to become nmses.*’ 

•Frcrl icnt. Mount St. Vincent College tn Halifax. 
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No instance is given by Plato or Aristotle of the manumission of a nurse. 
The nurse of new comedy was usuallj’^ a slave, still, she sometimes received her 
freedom “though emancipated, she yet remained in the service of her former 
master,” her status being similar to that of the metie. We also have inscrip- 
tional evidence that women belonging to the metie classes were employed as 
nurses and received wages.” 

Though the Athenians had a natural repugnance to the severity of the 
Spartan discipline, some of the Lacedemonian customs found ready acceptance 
in Athens. Aristophanes says that the Athenians were “Spartan-mad.” For 
this reason, no doubt, Spartan women, whose robust health was famed through- 
out Greece, were often employed as nurses.’® Nurses were also obtained from 
Corinth,’® Phrygia,®® and Thrace.®’ 

Plutarch insisted that the nurse be selected udth the utmost care, laying 
down as a fundamental qualification that she be of the Greek race.®® 

Such was t^ie social status of the Greek nurse. We may conclude, then, 
that the nurse, thongli usually a slave, was sometimes manumitted, that a 
preference was frequently shown at Athens for the foreign-hred nurse, and that, 
on occasion, free women resorted to nursing as a means of gaining a livelihood. 

DUTIES OP THE NURSE 

Among the principal duties incumbent upon the nurse of an infant was the 
giving of the bath. We infer from se%mral sources that it was given immediately 
after birth.®® Some nurses preferred pure water; others, like the Spartans, 
bathed the child in wine, as a test of its strength, they being of the opinion 
that the weakly ones would faint, but the more vigorous would acquire firmness 
and hardness from a bath of this kind.®"* On a vase portraying the life of 
Achilles, one of the scenes shows the nurse giving the infant son of Thetis his 
first bath.®® 

Attica nurses wrapped the infant in swaddling clothes (sparguna).®® As 
far as we can gather from the grave reliefs, these seem to have been long, narrow 
strips of cloth, bound like bandages around the child’s body, which they com- 
pletely covered from head to foot, leaving nothing but the face uncovered.®' ' 
White, purple, and saffron are mentioned as colors of these bands. The practice 
of swaddling children is alluded to by Hesiod®® and frequent reference is made 
to it by the tragedians.®® The Theban children given over to the State were 
swaddled.®® The nurse in the Ampliitryo complained that Hercules was so large 
she could not swathe him.®’ How long the children were kept thus bound, we 
do not know, but we can hardlj’- suppose that it was until they had reached the 
age of 2 years, as Plato advises.®® In the third century, a.d., the child was swad- 
dled from forty to sixty daj’-s, according to Soranus. The Spartan nurses 
dispensed with these swaddling bands, allowing the children to grow up unre- 
strained in limb and form.®® Exposed children were sometimes recognized 
by the swaddling clothes.®* 

The child was ‘suckled either by mother®® or nurse.®® Naturally, the 
practice of employing wet nurses prevailed chiefly among well-to-do mothers. 
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The author of Be Liberis Educandis eouusels mothers to nurse their oum 
children, and enlarge upon the advantages accruing therefrom; nevertMess, 
he permits the employment of ivet nurses wherever the mothers cannot perform 
the duty themselves.®' Antiphanes considered the Scythians the ^est of men 
because they fed their children on mare’s and cow’s milk, and did not entrust 
them to nurses, as did the Greeks.®* Plato refers to definite laws jegardmg 
the nurture of children and speaks of the time when they were fed with milk.-* 
In the community of wives and children, he would have the mothers^, ^ from a 
feeling of humanity, assisted in the nurture of the children by nurses, supply- 
ing other women, having good milk.”^* Aristotle associates infantile maladies 
with the physical condition of the nurse, “children are very subject to take 
convulsions, and more especially those who are very well fed, most of all when 
they use milk that is too rich, or the milk of fleshy nurses, who are too fat. 
Children cut their teeth more easily if their nurses have warmer milk.’’*® He 
objects to the use of wine for the young children,*® and deems it unsuitable 
for the nurses as well, “tiVines are not profitable for the nurses.’’*® Dion 
Chrysostom speaks of the use of wine, nurses’ mUk, and bread, for children.** 
Hippocrates says, “I hold it is better to give children only the most diluted, 
wine, for such wiU not bum up and dry the veins.”*® After being weaned,*® 
children were fed on milk*® and honey.** According to Athenaeus, young chil- 
dren thrive well on the juice of figs.*® They were also fed on morsels.®® The 
practice of first chewing the food before giving it to the child seems to have 
been usual, for we have several allusions to it. Democrates likens the orators 
to nurses “who devour the morsels themselves, and leave the saliva for the 
children.”®* Nor did it escape the ridicule of Aristophanes who says “and 
like children’s nurses, you grudge the food you ^ve them. You champ and 
champ; and for one morsel that yon give the child, eat three yonrself.”®® 
Athenaeus tells the absurd story of a man who had his nurse chew his food for 
him all his life,®® 


In the beautiful idyllic scene of Hliad 6, 389 2., where Hector bids farewell 
to Andromache and his darling son, it is to the familiar arms of the nurse that 
the child turns, when frightened by the glancing helm. “The child shrank, 
crj'ing, to the bosom of his fair girdled nurse.” “And when sleep fell on him, 
and he ceased from his childish play, then he would slumber softly nested in 
his nurse’s arms,' having satisfied his heart wdth good things.” 

The faithful Eurycleia carries Odysseus and lays him in the arms of his 
grandfather that the latter might choose for him a name.®* The author of the 
Homeric hj-mn to Demeter puts these words into the mouth of the goddess nurse 
“Well could I nurse a young child, carrying it in my arms.”®® The nurse in 
Herodotus VI carried the child each day to the temple of Helen ®® Iphigenia 
speaking of Orestes, says that she left him at home, a young child, in the arm^ 
of his nurse.- At the festival of the Amphidromia, it was the nuree who carried 
the child around the hearth;®* and in the Nurse-festival (tithenidia) at Sparta 
the nurses carried tlie male cluldren to the temple of Artemis.®® ^Ye know that 
nurses walked the floor with fretful children. A good instance is given in 
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Menander’s Sarnia where an old nurse fondles a child to her heart’s content, 
kissing it and calling it soft names, walldng around with it until it is quiet.'*" 

In a passage of the Laws, where Plato lays dorni rules for the management 
of infants, he advises that infants should be kept in perpetual motion, and live 
as if they were alwajm tossing at sea. He compares the principle on which 
religious ecstasy is cured by a strain of impassioned music, nnth the method of 
nurses, who lull their babes to sleep, not by silenee but bj'^ singing, and not 
by holding them quiet, but by rocking them in their arms.®^ 

This perpetual motion used by the nurse is referred to in the Timaeus,®- 
and Aristotle thinks “it is of advantage to have all the movements made (of 
the bodies of infants) that it is possible to have made in the ease of creatures 
so young. ’’®^ Plato lays down regulations for the nurses to carry the children 
into the fields, to the temples, and on visits to their acquaintances until they are 
able to stand alone. “We are, .moreover, compelling the nurses, by legal fines, 
to carry the children either into the fields, or to the temples, or to their acquaint- 
ances until they are sufficiently able to stand alone . . . lest their limbs become 
distorted while forcibly resting upon them.”®* This is doubtless the reason why 
there is no mention made of a contrivance to keep the children’s limbs straight 
like the Serperastra in use among the Romans.®® The Greeks were careful to 
develop the body of the child to have it well shaped. The writer of De Liheris 
Educandis thinks it necessary for the members of children to be shaped aright, 
as soon as they are born.®® In the De Virtute, Plutarch tells us that this is the 
work of the nurses.®^ Plato, speaking of the influence of stories on the minds 
of children, says, that we must persuade motheis and the nurses to form the 
souls of their children by these stories, “even more fondly than they moulded 
their bodies with their hands. ’ ’“® This practice continued down to the days of 
Galen, as is shown from the following, “The nurses of infants mould their 
limbs as if they were of wax.”®® 

The nurses had various contrivances into which they placed the children 
after they were lulled to slfeep. We read that Alomena cradled her children 
‘Gvithin a brazen shield.’”® Military men were accustomed to place their 
children in shields after birth, that they might become vigorous and strong.’* 
A specimen of a Greek cradle, that of the infant Hermes, a little, two-handled 
basket, shaped like a shoe, is seen on a vase.'® Another kind of cradle (skaphe) 
is mentioned as being instrumental in the recognition (anagnorisis) of ex- 
posed children.’® Children were also exposed in a cradle (skaphe).’* 'The 
nurse of Zeus lulled him to sleep in a golden winnowing fan.®® It was con- 
sidered an omen of future wealth and prosperity to place children in these 
winnowing fans (likna).®® Another kind of cradle looks like a bed on rollers 
and answers ver5'^ well to the description given by Plutarch, “such easily moving 
little beds as are contrived for the children.”®® The rocking of the cradle is 
mentioned by Athenaeus, “the nurse put the child in the cradle and whenever 
it would cry . . . would rock the cradle and lull it to sleep.”®® 

It was natural for the nurse to amuse the children with the various kinds 
of toys in use in antiquity. Of these, both the literature and the art of Greece 
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furnish many examples. The nurse sometimes made toys for the children; 
for example, the Avonderful hall of Zeus, “viMch his dear nurse Adrastea made 
for him.”’® The shaking of rattles (krotala) nras resorted to, nre learn from 
Pollux,®® and Stohaeus.®^ “The rattle and timbrel -with which the nurses quiet 
the children.” A vase painting shows a nurse dangling a fruit before a child.®- 
Plutarch speaks of dolls,®® and Vitruvius mentions a Corinthian nurse who 
adorned the tomb of her nursling with a basket of its toys.®* 

To keep the eliild clean and to attend to all its wants were the principal 
occupations of the nurse.®® The fondling of children and the use of pet names 
were resorted to by the nurses.®® Demosthenes acquired the nickname “lisper” 
(Batalos) from his nurse.®' In learning to walk, the children must have had 
many a tumble, but the nurse was always at hand to pick them up and clean 
them, tidy their dress, and afterward to find fault and correct them.®® Epictetus 
speaks of a nurse beating the stone which had caused the child to stumble.®® 
Aristotle thinks that the crying of infants should not be restrained, as it is 
conducive to their growth,®® but Plutarch says “as the nurse says to the child, 
‘don’t crj' and jmu’ll be taken up.’ ”®® 

By means of amulets and charms the nurses sedulously guarded the chil- 
dren against the pernicious influence of witchcraft and the evil eye. “I will 
nurse him and never I ween through any heedlessness of his nurse shall ivitch- 
craft hurt him for I know an excellent safeguard against woeful witchcraft.”®® 
The amulets were usually of a grotesque character that the sight being diverted 
to them should not make so strong an impression on the child.®® On the 
approach of a stranger, the nurse in charge of a sleeping infant would spit 
towards him, as if to keep o2 from the child a possibly evil influence.®* An- 
other charm against the evil eye is referred to by St. John Chrysostom, “The 
women in the bath, nurses and waiting maids, take up mud and smearing it 
with the finger, make a mark on the child’s forehead and if one ask what 
meaneth the clay and the mud, the answer is that it is to turn away an evil 
eye, witchcraft, and em-y.”®® 

At wliat age the children left the care of the nurses is not certain. Chry- 
sippus allows three years to them,®® and according to Plato, the boys and girls 
were separated at six.®’ It seems clear that the boys, at least, were sent early 
to school to keep them out of harm’s way. “The very nurses wifl tell you as 
much — children should go to school because even if they are not old enough to 
learn, they will at least be out of mischief.”®® ° 

The lie between nurses and child might continue strong through later years. 
She often remained with the family as the attendant, and sometimes the 
confidante of the young maiden. Thus, Nausicaa's old nurse lights her fire and 
prepares her evening meal.®® The same nurse who had attended Phaedra as an 
infant remained in her service until the death of her mistress.®®® IVe read that 
the nurse accompanied the young maiden out of doors and guarded her well 
looking a-simiice at admirers who were attracted to the girl’s beauty She 
was sometimes the go-between in the maiden’s love affairs,’®® she was’ wont to 
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comfort and console her charge when grown np, and Ave even have an instance 
that a nurse was consulted in an affair of State.’®^ 

Outside of Homer, ive do not find the nurse as actively engaged in duties 
toward the gi-oivn son, as toward the daughter, but indications of the love and 
gratitude evinced hy jmung men toivard the nurse of their childhood is shoivn 
in the relatively large number of monuments and epigrams dedicated to them2°^ 
When the nurse was not occupied with the child, she oived toward the 
household duties ivhich are specifically mentioned in Homer but not so clearly 
defined in later authors. In Homer she was the mainstaj’’ of the house, having 
complete charge of the domestic arrangements.^”^ The nurse of tragedy is 
occupied almost exclusively ivith the mistress,^”® and in comedy she seems to 
have authority over some of the sen'ants.^®' 

Instances of the love and devotion of nurses are not wanting in the litera- 
ture. From Homer down we see the nurse as a land mother, lavishing love and 
affection on the child that she nursed, and iviUingly giving her. services to one 
who reminded her of her master.*”® A picture of true devotedness is given 
by Herodotas, ivliere a nurse takes an ugly child cA’ery day to the temple of 
Helen to implore the gift of beaut 3 ’ for her charge.*”” It was the nurse who 
saved Orestes from his mother after his father’s murder, and she Avas full of 
love and devotedness to the child.**” Examples of tender attachment are also 
met in real life. Demosthenes saj's, “She had no kind of family connection 
Avith me except that she had been mj”^ nurse.”*** Neglect and imkindnesses 
are not characteristics of the Greek nurse, as popularly conceived. Of this, 
we have ample evidence of the number of metaphors employed in the litera- 
ture, wherein the nurse figures, ahvaj^s in a good sense. One’s fatherland is 
frequentlj^ called a nurse, since the care and nurture bestowed on a man by 
his coimtry is like that given a child bj^ his nurse. We read of the “much 
nourishing nurse, Greece,”*** “Your motherland, the most beloved nurse,’”** 
“This tlij”^ eountiy nursed thee,”*** and manj- others of a similar nature. 

EDUCATION GIVEN BY THE NURSE 

The importance of the nurse in Greek life may be judged from the fact 
that to her as Avell as to the mother is entrusted the early education of the 
child. Quintillian says, “Those adidsed better who like Chrysippus think 
that no part of a child’s life should be exempt from education, for Chrysippus, 
though he has aUoAved three j'ears to the nurses, jmt is of the opinion that the 
minds of children maj’’ be imbued Avith excellent instniction even bj^ them.”**” 
The same author Avishes nurses to be AA'omen of some knoAA'ledge. At an}^ rate, 
thej’^ should be the best that circumstances alloAV.**® Plato says the nurse taught 
the children to distinguish betAA'een ordinaiy Avords. “Tell me, said he, Socrates, ■ 
have jmu a nurse, because, said he, she OA'erlooks jmur cold, and does not Avipe 
your nose, and jmu learn from her neither sheep nor shepherd.”*** 

The first lessons of the nurse were imparted by stories and songs. Plato 
adAUses mothers and nurses to mould the minds of the children b3' means of these 
tales.**® In ancient literature Ave find only isolated traces of nursery tales, 
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though we have suiifieient evidence to prove their existence, and suggest their 
character.”® Nui-ses had many ways of acting on the imagination of their 
youns charges in order to secure their obedience, to quiet them, and pnt th^ 
in good humor. The choice of the tales depended upon the ni^e and the in- 
telligence of the children, who were quieted by stories after being punished. 

As a substitute for the sandal, wliich, according to Lucian,”' was energetically 
applied, they sometimes told the children stories of an awe-inspiring character. 
The time-honored bogey was always in requisition to frighten them into good 
behavior, while there were tales of a pleasing character for the good chil- 
dren.”= Of the bogey, the most frequently mentioned is Lamia whose children 
were destroyed by the jealousy of Hera. In retaliation, she killed the children 
of others. She was said to devour children alive. She is portrayed as a mon- 
.ster, hideous and deformed, hungrj' for human flesh.'®^ Belief in her is so 
common in Greece that if a child dies suddenly they say Lamia snatched the 
child.'^* Acco, another bugbear, carried off naughtj* children in a bag'^ and 
the Empusa, or hobgoblin, could assume any form she pleased.”® The wolf, too, 
had its place in the literature.'-' IVliat the children preferred to these bogeys 
were the stories told to put them to sleep or to amuse them. The nnrses had a 
store of such tales ; “Nurses Tales” have grown into a proverb.'®® Plato enlarges 
upon the care to be taken in the selection of these tales,'®® and Plutarch t hink s 
nurses should be restrained in the choice of these stories.'®® Aristotal wishes 
to place them under the supendsion of the Paedonomoi.'®' 

On the other hand, ancient mj-thology is so full of humor and imagination, 
so rich in amusing adventure that many of these same stories might do excellent 
service today as nurserj- tales, for example: the inventiveness of Hermes, 
even in his cradle ; the adventures of Odysseus ; the labors of Hercules ; the magic 
rings of Timolus,'®® the ring of Gyges, which rendered its wearer invisible;'®® 
and others of a like nature would furnish enjoyment to many a child. 

There was at Athens a store of popular tales for the amusement of children. 
Allied to the nurser>' tales are the lullabies of the nurses “as old as the world 
and which will la.st as long as the world.”’®’ They seem to have been simple 
melodies without words, .sung to a certain rhj-thm.'®® Sextus Empiricus stj-les 
them a metrical humming. To thc.se melodi&s the riui-ses probably adapted im- 
provised words, as we do. This view is borne out by the fact that certain 
.specimens exist which are imitations or elaborations of thase really in use at 
the time they were written. The lullaby of Aleumena in Theocritus is an 
instance.’ ® The.se arc but traces of a cla.ss of .songs without doubt employed 
by the Grech mothers and mir.ses to lull the children to sleep. 


MONUMENTS TO THE NUR.SK 

Tile relations belueen nui-se and master were of that .sacred character which 
ceased not with death. Her sincere and tender affection was not onlv repaid 
during hfc by the nia-stcr-.s solicitude for her well-beimr, but after death her 
mrmmy was frequently perpetuated by the erection of monument.s. The un- 
carthum of many of the.se has proved a fertile source of information eoncernin« 
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the nurse. Her name, sometimes her parentage, and even details of her life 
and virtues, find expression in the sepulchral inscription.^®’’ In addition to these, 
we have literary evidence of other monuments in honor of the nurse.”® In keep- 
ing with the true character of the nurse is Callimachus’ epigram, wherein he 
commemorates the goodness of the Phrygian nurse, Aeschra, to whose memory 
her master set up her statue, in token of gratitude for her nurture.®®® 

Thus, from the study of the inscriptions as well as from the literature, 
we learn that the Greeks had for those devoted women who stood to them in 
place of mother a tender attachment which often continued all through life; 
even after the nurse’s death they sought to give some expression to it by ivrit- 
ing epitaphs and erecting monuments to her memory. 
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The Academy Study of Child Health Services 


THE PURPOSES AND PUBLICATION OF STATE REPORTS 

The facts ■which the Academy Study has been harvesting during 1946 are now, in 
1947, read 3 * for processing into something -which should chart the future for both pediatrics 
as a specialtj’ and for the child health program, the responsibility for 'which we share with 
fellow workers in child health throughout the country. The degree to which hospitals, 
health services, and practitioners in medicine and dentistry have supported our inquiry 
gives strong evidence of the esteem and tmst with which the Academj' is regarded. It is 
time we considered the probable nature of our findings and how the facts may be most 
effectivelj" presented. This should be preparatory to an early definition of the policies for 
which the Academy stands and the development of a program for action. 

In the November issue of The Jouenal op Pediatrics, Dr. John P. Hubbard, the execu- 
tive director of the stud}'', described the interest which had been evidenced from many 
quarters in the publication of state reports and the steps which had been taken by the 
central ofiice to get state chairmen and executive secretaries to share their experiences and 
varying points of view. It is now timely to discuss the pui-poses of state reports and some 
of the problems which will arise in the course of their publication. 

The National Report of the Academy of Pediatrics will accomplish two important 
objectives; 

1. It will provide a basis for appraising present-day pediatrics and determining how 
pediatricians will be trained and practice in the future. This is a matter of family 
interest to all members of the Academy. 

2. It will provide data, supplementary to those already available, regarding facilities 
for the care of children, on the basis of which sounder local and national plans 
can be made for improving present health services. In this sense the national 
report can be considered a public service. It is understood that the report will 
not consider the question of standards. These will have to wait on future Acad- 
emy action and policy decisions. First we must have the facts. 

Although state reports -will be narrower in scope, what they lack in breadth they 
should make up for in local interest. Action on a national basis may wait, but state 
reports should be written so as to be put to early use. They can serve the following 
purposes: 

1. They will be of help to local medical and dental societies in showing the distribu- 
tion of doctors and dentists and the contribution they are now making to child 
health. 

2. They will provide information for the improvement of voluntary and public health 
programs. Too often the study is thought of as a means whereby only publicly 
supported health activities will be aided. Voluntary organizations such as com- 
munit}' councils and communit}’ chests will profit equally from our work. 

3. They can guide foundations and other sources of financial support in the expend- 
iture of their funds. 

4. The}' can provide valuable material to state groups interested in improved local 
services for children. There is a real need for information which will help doctors 
and health officials in their efforts to convince cities, toiros, and counties that health 
work needs strengthening. 

Pediatricians must consider what they wish to accomplish in terms of public service 
■within the state and shape the state report to those ends. If objectives are less broad we 
shall be rightfully considered as narrow-minded and self-seeking. 

The value of state reports will be proportional to the imagination and public spirit 
of the state chairmen and the Academy members in his state. It has been our experience 
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that an interest in public affairs, so much needed for the successful utrlization of state 
findings, is more apt to be found among pediatricians in smaller torras and cities. Pedi- 
atricians in centers of population seem to feel less 'responsibility for children’s health 
programs. There is a real need for men -who are TrilUng to look beyond the narrow circle 
of practice or hospital interests for a broader applications of their abilities. This seeming 
indifference to -what the study can accomplish for the Academy is due to a preoccupation 
with clinical problems. Too many of us persist in i-iewing the medical scene through a 
microscope when a pair of binoculars would occasionally be more relevant. 

There are certain misconceptions which contribute to this state of mind. Some pedi- 
atricians seem to feel that the medical needs in their state are already known. Others 
think that the academy has not made its motives for conducting the study sufficiently 
clear. There is, in some quarters, a suspicion that the Academy is being made the tool of 
government or even an agent of the income tax collector. 

It is erroneous to assume that present information about our health services and pro- 
grams is snfficient. In a state like ilassachnsetts its inadequacy is attested by the eager- 
ness which various foundations and community councils have shown for facts by which to 
gauge their support of facilities for the care of children. In several instances they had 
independently gone in search of the facts. These agencies realize that voluntarily con- 
tributed dollars must be made to stretch to new limits and n.=ed only for the support of 
the most worthy enterprises. 

It is interesting to see how meager information can be in regard to essential medical 
services. For example, in Massachusetts the bed capacities of a significant number of 
hospitals is unknown. Since they are not licensed, there is no official source for knowledge 
about their size, equipment, or the extent of the service they render to the public. Other 
obstacles to complete information are variations in the licensing laws by which institu- 
tions are under the control of various departments in the state government. Considering 
the diverse interests and responsibilities which governmental departments must assume, it 
should not be surprising that information is often so hard or impossible to obtain. 

There is little collated knowledge about hospitals in terms of their capacity to give 
specific types of service. In instances where special control programs have been developed 
against pneumonia, prematurity, venereal disease, or infantile paralysis, the extent of 
available facilities is apt to be known, but there is no comprehensive idea as to their 
quality nor how well they are distributed. 

Existing clinic services are pretty well known, but figures regarding the total service 
they give are not complete. The amount of care given to handicapped children is well 
defined for social security programs, but the contribution made in hospital out-patient 
departments is to a large extent concealed. 

Practically nothing is known about the proportion of services to children rendered 
by practitioners, a factor which must be better estimated if any future planning is to be 
realistic. The dentists in the state realize that few of them treat children but, with the 
present interest in expanding dental health programs, it is essential that dependence be 
placed on more than guesswork. 

Usually the number of pediatricians in a single state is not large and there are cor- 
responding limitations to the scope of their activities. However, they can be important 
catalysts in any activities concerned with children. The state report is one of the means 
by which they can exercise this stimulation. 


rox^i O? STATE EEEOETS 

If State reports are to represent the Academy effectively thev must be published in 
tw attractive form and written so as to lead to well-considered action bv public suirited 
professional and lay people. They need not be ornate, and in a rural state will necc^sarilv 

'•“riety of health sen-ices one “should 

for^nerar urofess 1 ^0 a much simplified publication 

tor general, professional, and lay consumption, which would headline the chief pediatric 

problems m the state, give the study findings, and make suitable recommendarioL for 
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their solution. The second could be a more lengthy report complete tvith tabulations for 
use by those with more technical interests. An average state will have to compromise 
between both types of report or separate the material presented so that the facts are not 
obscured by too many technical tables. 

DISTraBUTION OP STATE KEPORTS 

The next question to be answered is, “Who is to get the report?” The wider its 
distribution, the greater will be the informed public to whom we may look for intelligent 
support of our recommendations and any plans for their realization. 

A distribution list should be drawn up and should usually include the following: 

1. State medical society. 

2. State dental society. 

3. State board of health. 

4. Foundations or other agencies contributing to the study. 

5. Organizations in the state actively interested in the welfare of children. 

This should include community funds and councils. 

All these agencies should be asked to indicate the number of copies they will want for 
distribution. 

PUBUCATION OP REPORTS 

In whose name rvill the state report be published? What will it cost? Will copies 
be distributed gratis or will they be sold for a nominal sum? These are all questions for 
the state chairman and his associates to decide. 

In states where Academy members are limited it may be wise to develop a liaison 
with some organization already well known for its interest in the medical problems of the 
community and suitable as a co-sponsor of the report. This is already being done in sev- 
eral of the New England states. 

The ideal person to write the report would be the state chairman or the executive 
secretary. In some states this responsibility has been entrusted to medical men qualified 
in pediatrics who will be using the material as the subject for a doctoral thesis. Whoever 
the author ma}' be, he must work directly under the guidance of the committee making the 
state study or with a special report committee. 

STATISTICAL MATERIAL 

The statistical material used as a basis for the report will come from the central 
office. To this will undoubtedly be added information gathered from local sources. The 
material from the central office will in general be of two categories. A great deal of the 
information will be tabulated for the State as a whole and for special county groupings. 
These groupings are designed to show differences between urban and rural areas, different 
geographic divisions and health districts. In the second category will be detailed listings 
of data for individual hospitals, community health services and physicians and dentists m 
private practice for each county and city of 10,000 or more population. It is obvious that 
state chairmen will wish to have adequate consulting assistance in the interpretation of 
this material. 

summary 

Any state report will be effective in proportion to the enthusiasm and farsightedness 
of the pediatricians who have produced it. Local facts enlist local support and interest. 
If, as many of us believe, the difficulty with certain child "health programs has been their 
failure to recognize the peculiarities existing in individual states, the remedy should lie in 
better defining them so that they may receive more suitable attention in the future. 
Strengthening of local health services must be based in large measure on better knowledge 
and utilization of local health resources. The Academy has already stated that the facts 
disclosed by the study will be made available to interested agencies in any state. The 
state report is the most important medium for accomplishing this purpose. 

Lendon Snepeker, M.F. 
Regional Consultant 
New England Area 
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COmrUNIGATIONS 

1 have just Teceived the letter from Dr. Donald Paterson of the Great Ormond Street 
Hospital, London, ■whom the readers of the Joukkal all know by reputation and -svhom many 
know personally. The letter is full of the soundest comment and ad-rice. Dr. Paterson's letter 
is of particular importance because medicine in England has been through much of what is at 
present threatened in this country, and is at present Ij-ing like the prisoner in “The Pit and 
the Pendulum,” with the pendulum of State Medicine swinging nearer and nearer. 

I do not know ho-w Dr, Paterson got the idea from this column “that the IT. S. A. is 
likely to be taking steps for a State medical serrice.” As editor of the column, I never 
intended that any snch impression should be created. I hope personally that some way may 
bo found to develop a program for medical care which will be so superior to a State medical 
serrice for all concerned that the thought of the latter will be abandoned. "What I have tried 
to reiterate and reiterate in the column is the necessity for pediatricians in this country to 
think — to think with completely open minds — and, in the light of the facts, to develop 
their own plan, the most inteliigeut and the best plan possible to meet the new, changed de- 
mands for medical care. 

E. A. P. 


27 Devonshire Place, 

London, W.l. 

7th January, 1947. 

Dear Dr, Park: 

Mlien I read the column allotted to you in the JotrmrAit or Peuiateics, I feel that the 
V. S. A. is likely to be taking steps for a State Medical Service rather like the steps which 
have been taken and passed into law in this country. Being a Canadian, I hesitate somewhat 
to make any comments on wliat has taken place, but my English paediatric friends are much 
too wise to commit themselves, and leave such things to people like myself. 

To start with, have no doubt in your mind that a state medical serrice, on paper, at 
least, is extremely popular with the public, and is backed by both the present Government and 
the opposition, although they may differ about some details. One meets very few people 
indeed among the lay public who are not entirely enamoured of it. The trouble -will he to 
■work out a successful scheme, but unless that is 'done quickly it will be too late. There are 
very few thinking doctors who would not agree that a doctor civil servant -would be much 
less efficient than one not in the State serrice. Medicine does not lend itself to bureaucratic 
control. If you read Wallgren's description of state medicine in Sweden in the December 
number of the Canadian Medical Journal, you will see that it is only a partial state medical 
service which is supplied, and the Swedish have “stood out” against full-time serrice. It is 
my experience that only a very few, very exceptional, individuals remain efficient on "a full- 
timo salary in medicine. 

The terms of payment to doctors in this country have not yet been made known- for 
instance, wo don't know whether practitioners will be paid per capita, as in the present 
National Health Service, or by salary, or partially in both ways. It is not possible to "sav 
^hat “plums’* are to be oftered to the profession, 

_ In paediatrics I think every one would agree with me that the serrice offered the nub- 
lie in largo cities and near university centres is excellent; it wiU improve avor the ^ 
but It has already attained a very high standard, and both the poor and^fho r? h ^ 
for. It is in the more sparsely populated districts! where the"^ to 
and tho medical profession is overworked and ill-equipped that thTunW 
country this was very clearly seen and realL«ed durinnhe !;ar tLoSVT'”’ ^ 
children were evacuated from aU the large cities to the Htirr;unding S^^trJ- dSiefs tnd 
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into tho remote parts of Scotland and Wales. With them went the children’s hospitals, the 
nurses, and the paediatricians. The country folk were delighted, and maintained that they 
had never had such medical care before. Naturally, they would like to continue this in the 
future. The problem is to induce the right young men and women, highly trained and 
ambitious, to go to these less attractive areas; there is no use offering them an increase in 
salary alone; they require improved hospital facilities in order to do good work; their wives 
and children will not be happy and satisfied unless there are educational facilities and some 
modicum of culture and comfort. Under a rigid state medical service, a young man could 
bo drafted to such an area and required to stay there indefinitely, as he would in the army; 
we would not like to see this happen, I am sure. 

Now what should one do to prepare for these inevitable changes which the public de- 
mands? I feel sure that a surve}' of the situation, such as I gather Colonel Hubbard is pre- 
paring for you. is certainly the first step. The magnitude of the problem is then quite clear. 
It seems that to attract a young man to an unattractive district, one must keep him con- 
stantly in touch with some teaching hospital; a state might well therefore be divided into 
regions, centered on a university. If this were kept constantly in mind, throughout the 
survey, it might save much labour later. In these days of modern travel, a journey of fifty 
or more miles on one or two days in the week to do outpatient sessions, give lectures, or 
make ward rounds, in a teaching hospital is not an impracticable possibility. The linking 
up of preventive and curative medicine in the same individual seems to us inevitable, and the 
school clinics and infant welfare centres should be part of the local paediatrician’s duties. 

I happen to be one of the people who think that there is great strength in lack of uni- 
formity. To have a great variety of experiments in bringing about this change, and adapting 
methods of finance and stafiing to different situations, seems to me much wiser than trying 
to lay down a rigid arrangement for a whole country. This tight little island with its short 
distances, easy communications, and dense population lends itself much better to a uniform 
state medical service than would the U. S. A. 

Once the problem is explained to the paediatricians and they have had a survey of their 
own area showing what the state of affairs is at present, both as regards beds and personnel, 
but, much more important, showing what is required to set it right, then the medical profes- 
sion must make its effort. 

It seems to me inevitable that help must be sought from Federal, State or municipal 
authorities, particularly for capital expenditure. 

If you have the hospitals right for a start, a great part of the success of your efforts 
is assured. 

How clever the Swedish were in the constitution of their council to direct the whole 
affair. This is composed of doctors from the universities and not from a Ministry of Health. 

"Wlien I read tho article by ‘Wallgren and noted the very small salaries received, I 
wondered if the doctors were realising their hopes and ambitions and were really happy. 

Lord Dawson of Penn besought the profession in this country on many occasions to bring 
in state medical services slowly, bit by bit, as it is something which, once done, can never 
be undone. "We earnestly hope that this tremendous experiment of “buttering” the brains 
and talents of the medical profession in a very thin layer over the whole of the country, 
rather than in a few large cities, as at present, will be a tremendous success. 

Kind regards. 

Sincerely yours, 

(Signed) Donau) Paterson, M.D., F.E.C.P. 

December 4, 194C 

Dear Dr. Park: 

Elsewhere in this journal I have contributed a paper which outlines the scope and aims 
of developmental pediatries.* By developmental pediatrics we mean a form of clinical medi- 

From The Clinic of Child Development, Tale University. 

•Sec page 18S. 
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cino which is especially concerned with the diagnosis and supervision of child development. 
This phase of pediatrics has vast implications for the social aspects of medicine. I, there- 
fore, venture this informal letter addressed to your editorial department. 

We can discuss the subject without entcrinjr too deeply into the controversial issues of 
social legislation, but if a developmental type of pediatrics is destined to become a major 
feature of clinical medicine, it is not too early to consider problems of professional training. 
Adequate personnel is as important as adequate legislation. Fortunately, the survey of current 
pediatric education bids fair to become one of the most valuable features of the Academy s 
Study of Child Health Services. The Board of Pediatrics has been placing increasing 
emphasis on the field of growth and development. How can this emphasis be implemented 
through medical schools and hospitals? In a word, how can developmental pediatrics be 
brought more squarely into the scheme of pediatric education? 

For the sake of discussion, I suggest that the study of child development be raised to 
the status of a clinical subject, with basic theoretical instruction concretely related to the 
clinical manifestations of normal and abnormal growth and development. This objective 
cannot be realized simply by adding a new subject, entitled Growth and Development, to the 
curriculum. Both at the undergraduate and g^duate levels medical teaching needs to be 
correlated around fundamental themes. 


For the pediatrician the fundamental center of correlation is the child as a unitary 
Organism. To further this correlation, various fields of instruction can be focussed more 
definitely on the life cycle of the child, using the normal progressions of this cycle as a basic 
frame of reference. It is the growth cycle which give.^ unity to the child and which integrates 
the three panels of hia development, the anatomic, physiologic, and behavioral. When the 
study of these panels is pursued too independently, instruction tends to become disjointed. 
To be sure, the task of correlation falls in some measure on the student, but it is a com- 
plicated task and the medical schools should assist him from the beginning to acquire an 
integrated outlook on the whole field of child development both in its normal and pathologic 
aspects. We need reorientations in medical instmetion more than we need change of content. 
These reorientations can be accomplished by converging diversified avenue* of approach upon 
central themes. ' 

If development is consistently made a central theme, there are few subjects in the field 
of pediatrics which cannot in some way be related to factors of age and developmental ma- 
turity. A developmental approach might bring an answer to the often repeated question, 
Why do we teach embrj-ology at all? The status of embryology in many schools is still some- 
what undefined, if not anomalous. Embryology, however, becomes truly a basic medical science 
in any program of pediatric education which concentrates on the processes of child develop- 
ment. Wc must, however, adopt Huxley’s point of view and give equal weight to the- post- 
natal and prenatal aspects of human embrj-ology. Broadly conceived, embrvology includes 
physiologic functions as well as anatomic structures. Moreover, there is an’ embryology of 
behavior and the whole organization of the child’s development can be envisaged in term's of 
a dynamic developmental morphology. We might also remind ourselves of Adami’s wise re- 
mark that development is a process every whit as real as secretion. 


The educational problem is to make this elusive process real to the student bv using all 
po«sible concrete methods at our disposal. Perhaps we nc-ed an integrating textbook which 
will bring tho anatomic, physiologic, and behavioral manifestations of growth and develop 
ment into closer correlation. But even a good book can be vitalized only bv contact with 
concrete, illustrative infants and children. The teaching task is to take the whole snbiect’out 
of tho academic mist and to impart a lively clinical appreciation of the stage* and patterns 
of child development. patterns 


In our onn field of developmental diagnosis, I think we have demonstrated the fearibilitv 
of concrete, mttmato mstruct.on both at nndergradnate and at postgraduate level* 2 2 
d.tion to a basic text, we have used the following procedures- fal celf 7-' ^ 

(b) observation (with discussion) of dcvelopmentaf <Lmination's of Lnnal 2fTnf 2 ’ 

ing age; (c) obserx-ation and case studies of a wide diversitr- of ^ infants of vary- 

deviationa, examined on an active diagnostic serrice- (dl evelopmental defects and 

i, c semce, (d) graduated participation and prac- 
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tice in the application of the diagnostic tests and norms. Brief comment may be made on 
these several methods. 

The self-instruction films delineate the characteristic behavior patterns of infants at 
advancing ages. The student examines these films in precisely the same manner that he 
studies his histologic slides. By means of a personal desk viewer, under his own control, he 
examines the patterns of behavior, and associates them with a given level of maturity, 16 
weeks or 40 weeks as the case may be. The basic films chart the normal progressions of be- 
havior. He can study defects and deviations in the same manner. This method makes be- 
havior as organic and as tangible as tissue. Child development is thus made a little less elusive. 

But visual instruction must be supplemented by demonstration of the living, growing 
infant. For this purpose we arrange a series of developmental examinations of normal babies 
at progressive ages. The student witnesses the examinations from behind a one-way vision 
screen. Conferences follow immediately; they lead to comparative, systematic discussions, 
because the diagnostic examinations of behavior were made with a standardized technique 
which exposes the lawful sequences of development. Through such systematic presentation 
we can raise the study of normal child development to the status of a clinical subject. 

The significance of normality is enhanced by similar contact with retarded, atypical, 
disturbed, damaged, and defective infants. Our diagnostic service provides a plentiful array 
of these conditions of maldevelopment. They are examined by the selfsame standardized 
methods employed with normal infants. Many of these infants have been repeatedly examined 
at earlier ages. This doubles and deepens the developmental perspective. The child, in con- 
ference, is not only compared with the normal maturity norms; he is compared with his pre- 
vious self (often with previous cinema records to document the evidence). So again a com- 
parative, normative approach serves to give reality to development as a process. 

For the postgraduate physician who has already served an interneship in pediatrics or 
neuropsychiatry, we provide a specializing extemeship of one or two years in duration. After 
an induction period of observation and of laboratory study of the self-instruction films, he 
is initiated into actual examinations of normal infants. As he develops skill and confidence 
ho is given increasing responsibility with the cases admitted on the diagnostic service. He 
soon discovers that the behavior tests are not as simple nor as automatic as they may have 
appeared. He begins to respect them as diagnostic tools, which must be applied with finesse, 
and which become effective only as he can bring a fund of cUnical experience critically to 
bear. 

In this way he arrives at a medical outlook upon the everyday and the unusual problems 
of child development. The term development has now become less abstract for him. He thinks 
in terms of norms and patterns of maturity, of growth trends and growth capacities. He 
envisages the infant and child as a growing organism, whose mechanisms of development are 
not altogether past understanding, diagnosis, and supervisory guidance. 

We know of no other way in which clinical and teaching personnel can be adequately 
prepared for responsibilities and leadership in the field of developmental pediatrics, a field 
which may well become a subspeoialty recognized as such by a board of certification. Both in 
private practice and in public health organization there is bound to be an increasing emphasis 
upon a supervisory type of clinical pediatrics which will include normal as well as sick, de- 
fective, and handicapped children. To meet these mounting social demands, there will 
naturally be reorientations and perhaps even a mutation or two in the evolution of pediatric 
education. 

At any rate, the current survey of the Academy invites consideration of the funda- 
mental problem of professional training. 

Sincerely, 

Aenold Gesell 

Director, The Clinic of Child Development, 

Yale University School of Medicine 
New Haven, Conn. 



Academy News and Notes 


NOTICE 

Dne to tie iBcreased cost of ruamag tie American Board of Fedtatrics, the board has 
found it necessary to raise the application fee to $125.00, effective May 1, 1947. 


The follonring Fellows of the Academy have been released from military service: 

Charles E. Abbott, Tuscaloosa, Ala. (Army) 

Eobert D. M. Cunningham, Stamford, Conn. (Army) 

Francis G. McDonald, Boston, Mass. (Navy) 

IVilliam B. Nevius, East Orange, N. J. (Army) 

Charles A, Tompkins, Omaha, Neb. (Army) 


Dr. H. Harris Perlman, a Fellow of the Academy, has been certified by The American 
Board of Dermatology and Syphilology, He is the first pediatrician to be so certified. 



News and Notes 


THE FIFTH INTERNATIONAL CONGRESS OF PEDIATRICS 

The Fifth International ^Congress of Pediatrics will meet in New York City at the 
Waldorf-Astoria, July 14 to 17, 1947. 

July 14 has been set aside for registration, for the first plenary session of the congress 
and for the viewing of the exhibits. The opening session of the congress will be held Tuesday 
morning, and will be followed immediately by the first of the scientific sessions of the con- 
gress which will continue through Thursday. A telephonic translation system will be installed 
that will do away with the loss of time of translation into the various languages and make 
possible the presentation and discussion of more topics. 

Dr. Eustin McIntosh of New York, chairman of the Program Committee, has consulted 
with the various national committees in ai riving at the following outline: 

I. Major Topics 

1. Diseases caused by filterable viruses, 

2. Chemotherapeutic agents in the control of infectious diseases. 

II. Subsidiary Topics 

1. Neonatal mortality 

2. Incompatibility of blood. 

3. Alimentary toxicosis. 

4. Bio-immunologic procedures. 

5. Congenital heart disease. 

C. Eheumatie fever. 

III. Sectional meetings 

One session only will be given over to sectional meetings gyouped under: 

1. Factors in pregnancy affecting the child, 

2. Future of preventive pediatrics. 

3. Vitamin requirements and avitaminosis. 

4. Nutrition. 

5. Control of airborne infections. 

6. Tuberculosis. ' 

7. Endocrinologj’. 

8. Insects and other vectors of infectious diseases; methods of control. 

No simultaneous translation service will be available for these meet- 
ings. 

The Exhibit Committee, under the cochairniauship of Dr. F. T. Mitchell, 376 S. Bellevue 
Blvd., Memphis 4, Tennessee, and Dr. F. F. Schwentker of Baltimore, is preparing a very 
extensive and comprehensive exhibit illustrating the advances in all fields of medicine, as well 
as in the general field of clinical pediatrics. One room will be set aside for movie demonstra- 
tion. The scientific exhibit will represent the major contribution of the United States to the 
scientific program of the congress. Dr. Mitchell is' very anxious to have all suggestions of 
available and suitable material sent to him at the earliest moment. 

The Committee on Local Arrangements, of which Dr. Miner C. Hill of New York is 
chairman, has been given to understand that the hotel situation has eased up considerably 
and there is every prospect that it will bo better next July. As soon as possible, special notices 
will bo sent out to pediatricians regarding hotel resen-ations, and more details regarding 
program, exhibit and entertainment. 

Trips to various medical centers are being planned by the committee on post congress 
tours in collaboration with the American Express Company, the travel agents for the congress. 
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The Orcamzatiou ConmiUee, composed of members from 0,e American Academy of 
Pediatric^ tbe Pediatrio Section of the American Medical AssociatJon, the American i 
atric Society and the Society for Pediatric Eescareh, wshcs to call to the attention of ea 
pediatrician that he can contribute greatly to the success of the nndertakmg by a^ten a - - 
It and support of the congress. It is the hope of the committee that erepr Amencan pedi 
atrician irill ivelcome this opportunity to act as host to the guerts from foreign lands 

The sponsoring committee is as follows: Dr. Isaac A. Abt, Clncago: Dr. Amos D. 
Christie, Xashrille; Dr. Hugh Chaplin, New York; Dr. VTilburt C. Dayison, »^ham', Dr 
Adolph G. DeSanctis, New York; Dr. Martha M. Eliot, Washington; Dr. I..ee Forrest Hill, 
Des Moines; Dr. Eustin Mclnto.di, New York; Dr. Edwards A. Park, Baltimore; Dr. F^ncis 
F. Schwentker, Baltimore; Dr. Clement A. Smith, Boston; Dr. Philip M. Stimson, New York; 


and Dr. Joseph Stokes, Jr., Philadelphia. 

The officers are; Dr. Henry F. HelmltoU, President; Dr. L. Emmett Holt, Jr., General 
Secretary; and Dr. Donoyan J. McCune, Assistant Secretary and Treasurer. 


CITIZEN ACTION FOR CHILDREN UROED BY NATIONAL 
» COIilMISSION ON CHILDREN AND YOUTH 

AT FIRST CONFERENCE 

Adoption of an eleven-point action program for 19-17-1S»4H led the list of important 
decisions reached by tbe National Commission on Children and Youth at its first annual 
meeting held in Washington, D. C., Dec. 9 to 11, 1946. 

Successor to the Katioual Commission on Children in Wartime, this new Commission 
was formed in Februarj', 1946, “to give national leadership to eiforts throughout the 
countrj' to provide improved opportunities for children and youth. ' ’ Its members include 
leaders of national organizations supporting programs for children and youth, representa- 
tives of professional groups, and state and local officials working in the fields of child 
health, child welfare, education, recreation, and youth employment. Leonard W. Mayo, 
Dean, School of Applied Social Sciences, Western P.eserve University, is chairman, and 
Edith Bockwood, United States Children’s Bureau, is secretary. 

Reaffirming its po.sition that it supports no specific piece of legislation, the Commis- 
sion phrased it.« action program in terms of basic objectives to work for through public 
and private channels, in the fields of social security, health, education, welfare, recreation, 
youth employment, state and community planning, youth participation, and international 
programs. 

A 1950 White House Conference on children and youth received the unanimous en- 
dorsement of the members who voted that sucli a conference should be broadly representa- 
tive and supported, so far as possible, from public funds. It was urged that both the 
National Commission and similar state bodies be closely identified with the planning of 
the White House Conference, and the programs of popular education to stimulate state 
and local interest in it be conducted in advance throughout the country. 

Other measures adopted at thi.s commission meeting, which was attended by stxtv- 
fwo members coming from a wide range of professional and citizen groups and public 
agencies, twenty-four representatives of seventeen state planning commis.sjons for children 
and youth, and fourteen advisers from as -many Federal agencies included the following: 

1. Recommendations on increasing and e.vtending the commission's work with profes- 
sional, civic, and public groups; on strengthening its relations with state planning 
commi.ssions, and with public and private agencies serving children and vouth in 
the United States Territories. 

A Commendation of the President of the United States for his directive making 
possible the admis.sion into this country of unaccompanied displaced children from 
Europe, and reque.sting the United States Children’s Bureau to explore appropriate 
ways and means for increasing the number of children to he brought to the United 
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3. Creation of subcommittees of the commission to work with various feHeral inter- 
agency committees on youth employment and education, migrant labor, health pro- 
grams for school-age children, and with the President’s Committee on Civil Eights. 

4. Study of the reports growing out of the Attorney General’s Conference for the 
Prevention and Control of Juvenile Delinquency. 

These and other recommendations adopted by the commission grew out of three half- 
day discussions centering on the questions: 

How can issues be resolved in order to get action? 

How can support of citizens in behalf of children and youth be enlisted through 
state commissions for youth and national organizations? 

Urging the “mobilization of all possible resources as promptly as possible’’ for aid 
to children of other nations, the commission endorsed the International Emergency Chil- 
dren’s Fund of the United Nations. It expressed its approval of the organization of the ^ 
Social Commission of the United Nation’s Economic and Social Council, and its hope that 
the Social Commission will establish promptly a subcommission on child welfare. Com- 
mission members were urged to study and make better known the programs affecting chil- 
dren developed by UNESCO, the International Labour OfSce, the World Health Organiza- 
tion, and the Food and Agricultural Organization. An exchange of experts and training! 
of personnel between the Philippine Commonwealth and the United States was recom- 
mended as well as the extension of cooperative information and training programs between 
the American Eepublics. The United States Children’s Bureau and OfiSce of Education 
were asked to work out child health, welfare, and education programs for children in 
United States-occupied Pacific areas. The commission gave its encouragement to the 
efforts of voluntary organizations to aid distressed children and families around the world. 

Invited together for the first time since their organization, the representatives of 
seventeen state planning commissions and councils on children and youth participated in 
the commission’s group discussion sessions and held two sessions of their own. The ex- 
change of experiences wliich came out at these meetings showed the widespread and lively 
interest on the part of the states in extending services and protections for children and 
youth. The group recommended that their organizations be recognized as appropriate 
state bodies to determine the action that should be taken on the Attorney General’s 
juvenile delinquency conference, and that the United States Children’s Bureau assist such 
state organizations in their work by drawing up a statement of principles, standards, and 
methods of work. 

Members of the Commission were welcomed by Watson Miller, Administrator, Federal 
Security Agency, and Arthur J. Altmeyer, Commissioner for Social Security of the Fed- 
eral Security Agency. 

NATIONAL COMMISSION ON CHILDREN AND YOUTH ACTION PROGRAM FOR 1947 AND 1948 

To conserve the gains that have been made and to go forward toward the achieve- 
ment of its purposes in behalf of all children and youth, the National Commission on 
Cliildren and Youth has adopted the following action program for 1947 and 1948 : 

1. Extension of Social Secnirity Programs Affecting Family Income . — 

To seek increased coverage and benefits under social insurance, public assistance 
programs, or by other benefits. 

2. Expansion of Federal and State Cooperative Programs for Child Welfare . — 

To press for Federal and State legislation that makes possible achievement of a 
comprehensive program of child welfare services, within broad programs of public 
welfare, available in every state. 

To work for better protection of the rights and welfare of children and youth 
through State legislation, such as laws relating to adoption, guardianship, illegit- 
imacy, juvenile delinquency, and other aspects of child welfare. 
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3. Expansion of Federal and State Cooperative Frograme for Maternal and CTiiM 

^^“^o'^ress for Federal and State legislation that makes possible the achiCTcment 
of complete health and medical care services for ail mothers and children m everj 

state, including services for crippled children. ^ i 

To press for Federal and State legislation that vrill make possible the develop- 
ment of health services for school children through joint action by school and health 
authorities. 

4. Expansion of Mental Eealth and Guidance Programs for Children.— 

To work for the inclusion in health, education, and welfare programs of mental- 
health and guidance services for children and youth at all stages of their development. 


5. Federal and State Aid to Education , — 

To press for Federal and State financial aid to public education that will make 
fully available educational opportunity for all cliildren from nursery school through 
high school, adapted to individual capacities and the special needs of each child. 

To insure for all youth, regardless of their economic status, full access to ad- 
vanced liberal, technical and professional education, in accordance ivitb their interest 
and capacities. 

To extend and improve all school services essential to the development of a 
rounded school program. 


6. Eecreaiional Opportunity . — 

To work for the development of recreational services and facilities as a public 
responsibility, with Federal and State advisory services on community recreation 
programs. 

To encourage plarming for recreation by public and voluntary agencies directed 
toward services to all children and youth, and particularly to areas which have not 
yet developed such services. 

7. Improfed Child Labor Legislation . — 

To press for extension of the cldld labor provisions of the Fair Labor Standards 
Act to cover all employment in or in connection with interstate commerce, including 
industrialized agriculture. 

To raise standards of State legislation to set: a IG-year minimum age for any 
employment daring scliool hours and for work at any time in manufacturing and 
mechanical establishments; a 14-year minimum for other employment outside of school 
hours ; a maximum of 40 hours a week and no night work. 

To e.xtend compulsory school-attendance laws to cover all children between 6 and 
18 years of age, ivith allowance for legal jcmployment of those 16 and 17 years of 
age and exemption of high school graduates. 

8. Employment Opportunities . — 

To work for expansion of public employment facilities for counseling and place- 
ment of young people, to be developed in close relationship with schools and other 
community agencies. 

To urge the inclusion of work opportunities for youth in public planning for 
full employment. 


0 . 
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State and Cowmuniti; Planning for Children and Youth . — 

To extend and strengthen state and community committees planning for childre 
and youth on a continuing basis. 

To obtain advisory sen ice and assistance for such committees from the Chi 
dren s Bureau and oilier Fcdeial agencies. 

Fouth Participation . — 

To encourage the cooperation of youth groups in the planning and developmei 
of community services on which they can make a contribution. «<^eiopmei 
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11. International Programs . — 

To encourage, through the United Nations and other appropriate organizations, 
international action that will strengthen services for children and youth. 

Dr. B. E. Dyer, Director of the National Institute of Healtli, United States Public 
Health Service, Federal Security Agency, on Jan. 5, 1947, issued the following statement 
on the use of glycols and ultraviolet radiation in the control of air-borne infections, to 
answer numerous inquiries from the public: 

During the past few months, several articles have appeared in the public 
press relative to the possible efficacy of glj'col vapors and ultraviolet radiation 
in reducing certain infections diseases, particularly upper respiratory diseases, 
such as the common cold. Due to the fact that many inquiries have been made 
as to the possibility of using one or both of these methods in public buildings, 
it is felt that a statement at this time should be made concerning the use of 
such installations. 

Committees of the National Besearch Council and the American Public 
Health Association have studied and reviewed the data on such installations. 
Within the past several weeks, these two Committees separately have submitted 
reports. Both of these Committees feel that the use of either glycol vapors or 
ultraviolet radiation is still purel 3 ’ in the experimental stage, and that the data 
collected so far do not warrant the installation of such equipment in public 
buildings and industry in the hope of cutting down upper respiratorj' infection. 

The U. S. Public Health Service, through its research organization, the National 
Institute of Health, has conducted rather extensive studies on both glycol vapors 
and ultraviolet radiation, and fully concurs in the reports and recommendations 
made by the Committees of the National Besearch Council and the American 
Public Health Association. It must be emphasized that direct, unshielded ultra- 
violet radiation of sufficient intensity to kill microorganisms in the air is also 
harmful to the eyes and exposed skin of humans. These observations are not 
intended to indicate that the future will or will not disclose new public health 
values in the application of either glycols or ultraviolet radiation, hluch ex- 
perimentation is needed, however, before a decision can be made ns to whether 
such application may or may not be warranted. 



Correspondence 


London, England 
December, 1946 


I think you may like to hear of the interest in and emphasis on child heaUh and 
well-being over here, as reflected in the recent establishment of professonal chairs in cto 
health during the past twelve months. At the end of 1945, a professoiship m child heal h 
was endowed in London by the Nuffield Trust, and Dr. Alan Moucneff was appointed to 

Since then the Dniversities of Leeds and Sheffield have both created professorial 
appointments in this subject. The establishment of these new professorships in such quick 
succession after the close of the war stres.<=es the importance attached to this subject in 

England at the present time. ' v a j n 

A link-up between the care and study of the sick child on the one hand, and^ the 
pediatric work, chiefly preventive, of the health departments of the public local authorities 
on the other, is envisaged in these schemes, the intention being to coordinate all pediatric 
work, and to bring into barmonions relationship the activities of the hospital physicians 
and consultants, the family doctors, and the public health departments. 

Professor Charles IdcNeil of Edinburgh has just retired from the Chair of Child 
Health, and has been succeeded by Dr. Richard Ellis, who worked some years ago for a 
considerable time in the Department of Pediatrics of Harvard University, under the late 


Dr. Kenneth Blackfan. 

Discussions concerning the proposed National Health Service have been continuing 
throughout the year, and now the broad provisions for such a service have been entered 
on the statute book. It remains, however, to hammer out the details. ''Nith this in view 
the British ^.Icdical Association arranged a plebiscite. Every member of the medical pro- 
fession was requested to fill out a voting paper stating .cimply whether or not he was in 
favor of negotiating on this matter with the Government. A negative answer i.s to be 
regarded as implying also that whoever record' it will not enter a health service based 
on the present outlines. The re.'ult of thi.' plebiscite has just been imblished, and it shows 
n small majority in favor of refusal to negotiate on the act as it stands at present. 

luastnuch as the provisions for a unified hospital service are. on the whole, satisfac- 
tory, roughly ,■)() per cent of the consultants and specialists are not averse to the act, and 
the fact that the control of the hospitals is planned to be under the ilinistry of Health 
rather than local .authorities, is welcomed generally. At the same time the general prac- 
titioners, still the backbone of the profession in this country, are far less pleased with 
the service in its prc'cnt outlines as it affects them, since they see in it a threat to their 
professional freedom. It is apparent, therefore, that an unfortunate split of opinion has 
occurred among the members of the medical profession itself. 


What the exact outcome will be is not possible to say at present, but it seems quite 
clear that National Health Service in some form will be introduced in this country, al- 
though the details have yet to be determined. 

The annual meeting of the British Paediatric A.»sociation was held at Rugbv again 
tliis year, and was a great .success. IVe had the pleasure of welcoming Dr. S. "W. Clausen 
of Rochester, N. Y., who was then visiting this country. It is always most agreeable to 
have pediatricians from other countries as our guests at such meetings. An abstract of 
the proceedings may be found in the Archives of Disease in Childhood, 1946. 

Our diet in this country is still restricted and tends to be monotonous, but there i' 
no doubt that It IS entirely adequate, and it is not often that one sees effidence of mal- 
the food situation will soon improve, but no critical pediatrician 
1 falling off in the nutrition of children, who'e condition during the war 

hi' Vn'" 7 connection it is interesting to note that 3lagee in 

1- M.lroy U-cturc' m 1946. makes the following statements, which are undoubtedlv 
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“The public health, so far from deteriorating (during the war), rras maintained and 
in many respects improved. The rates of infantile, neonatal, and maternal mortality and 
the still-birth rate reached the lowest levels ever. The incidence of anaemia declined, the 
grou-th rate and the condition of the teeth of school children were improved, and the general 
state of nutrition of the population as a whole was up to or above pre-u-ar standards.” 

We are very interested in the projected International Pediatric Congress to he held 
in the United States in July, 1047. All of us would like to come, but on account of trans- 
port difficulties your correspondent feels that few British paediatricians will, unfortunately, 
find themselves able to attend. 

IvEN’NETn Tallerman. 
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Origuxal Communications 


EFFECTS OF 5IATERNAL UNDERNOTEITION UPON THE 
newborn infant in HOLLAND (1944-1945) 


Cleiiext A. Smith, M.D. 
Boston, I^Iass. 


T here has been a recent arrakening of interest in nutrition during preg- 
nancy as it may affect the fetus, and thus, the newborn mfant.'^ * Most 
publications have given highly suggestive evidence of a definite relationship, 
stressing the obvious importance to the fi.eld of preventive medicine. Critical 
analysis, however, indicates that certain links in the chain of evidence are not 
as strong as they ought to he. The great difficulty is to construct esperimental 
situations producing incontrovertible proof that undesirable results of human 
pregnancy, either maternal or fetal, are direct consequences of maternal dietary 
factors. The substance of this difficulty is stated by the proposition that women 
who eat poor diets may well he suboptimal individuals in various other ways, 
as in heredity, environment, and past history of disease.® Thus, when the state- 
ment is made that “If the diet of the mother during pregnancy is poor to very 
poor, she will undoubtedly have an infant whose physical condition will be 
poor,”® we still need proof that the infant’s condition is the result of the moth- 
er’s diet, soundly based as the quotation would otherwise seem to be. Or, if 
maternal malnutrition cannot be shown to he the sole cause of the fetal sub- 
normality, we should like to know the relative degree of its influence. 

There are at least four ways of securing data which may help to clarify 
these relationships. The simplest, though obviously suitable for animal investiga- 
tion only, is the calculated restriction of maternal intake during pregnancy. 
Warkany’s use of this method has been brilliantly successful in demonstrating 
an undoubted causal relatiouship between inadequate diet and fetal malforma- 
tions. But so e.vtremely limited is the diet required in such experiments,’® 
that the maternal animal must be fed and treated with the utmost care, lest she ' 
I'afl to produce any offspring whatever. A second method is that of accurate 


Presented at the mcetins of the Society foe Pediatric Research, Skytop, Pa.. Kay 2 194S. 
studies being reported, tw well as the author's trip to Holland were a nart of a 

the WutrKfon Foundation. New Tort: Cto ^Sd cot? 
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analyses of diets Toluntarily consumed by pregnant women, -with later com- 
parison of the maternal nutritional status with the outcome of pregnancy. This 
demands highly painstaking work, a consistently objective attitude, and a great 
deal of time, because so many pregnancies result satisfactorily that a large num- 
ber must be studied before a statistically significant group of complications or 
catastrophes emerges. In the hands of several workers, notably Burke and her 
colleagues,^’ the results of such studies have been highly suggestive. A 
definite drawback is, again, that a group of other conditions unfavorable to the 
pregnancj’^ or the fetus may be present along with improper food habits. 

A third procedure, the reverse of the first, employs the directed dietary 
improvement of an experimental group of women, whose pregnancies are then 
contrasted with those of a control group not so manipulated. This, if large 
enough numbei’s are employed, complete objectivity maintained, and the two 
groups exactly comparable in all aspects except the nutritional, would perhaps 
be the most informative procedure. For reasons to emerge below, the ideal 
program for such a procedure would select the two groups at the very onset 
of pregnancy, if not before. The papers of Ebbs and Tisdall,^^’ the report 
of the People’s Health League,^'* and that of Balfour’^ in England, were based 
on this general plan. Again, the results indicated that supplementing maternal 
diet ■with vitamin concentrates, minerals, and proteins in various combinations 
was followed by decline in the frequency of miscarriages, premature births, 
stillbirths, neonatal deaths, and toxemia of pregnancy. 

A fourth plan is that of observing the effects of widespread nutritional 
inadequacy due to war or other calamity affecting an entire populace. This 
type of study takes advantage of a period of starvation as an unhappy but 
nevertheless potentially serviceable human experiment somewhat like those con- 
ducted ivith animals in the fii’st type listed above. Statistics from the pre- 
and post-staiwation periods furnish the only possible controls. The observations 
to be reported in the present communication were made upon this basis. The 
investigation concerned the infants bom to women in Rotterdam and The Hague 
before, during, and after the hunger period, which began in the autumn of 
1944 and terminated with the liberation of the northwestern Netherlands in 
May of 1945. 

It was realized that while such a study offered the quick accumulation of 
a large amount of material, it sacrificed the' accuracy of individual and dietary 
histories as obtained under the second method listed above. This seemed allow- 
able if the nutritional stringency could be shown to have been sufficiently gen- 
eral f 0 involve practically all women in the clinics studied. It was also clear 
that the results of maternal undemutrition would be measurable only insofar 
as they affected the infant up to the time of birth. Evaluation of infant mor- 
tality in relation to maternal diet could not be estimated under the abnormal 
environmental conditions into which infants were bom during the critical period. 

The cities of Rotterdam and The Hague were selected as having suffered 
as badly as any others, and offering two active maternitj'- climes with presumable 
reliable records. Amsterdam, the other great city of northwestern Holland, was 
not directly investigated because the same problem was under attack there by 
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Dr. 6. K. Levy of that city. The study was begun Dec. 15, 1945, after a stop 
in England en route to discuss with Dr. Hugh Sinclair of the Oxford Nutri- 
tion Snn^ey, the food situation which had obtained in HoUand. Dr. Sinclair 
and Dr. P. J. Stare of Harvard University had both been in 'Western Holland 
immediately after the Liberation for purposes of evaluating the nutrition status 
before that event.=‘=' Both of them gave indispensable assistance. 


THE NUTRITIONAE BACKGROUND 

The entire value of the project depended upon knowledge that the area 
studied had suffered such severe malnutrition as to involve the majority of 
pregnant women. Investigation indicated that this was the case. The specific 
reason for nutritional stringency in northwestern Holland was the general trans- 
portation strike against the Nazis which began Sept, 17, 1944, at the request 
of the Dutch Government in London, and at a time when it seemed that this 
part of Holland wonld shortly be liberated. This expectation was not fulfilled, 
but the strike held for the entire period until liberation in hlay, 1945. During 
this period, aptly called the hunger winter, little or no food was transported 
into the major cities. Other necessities of life sueh as fuel were also not moved, 
so that heat, gas, and electricity were decreasingly available. The Germans saw 
the resulting hardships to the Dutch as weapons which might persuade them to 
drop the strike, and therefore guarded the roads and canals approaching cities 
so that little could he smuggled in. Under the circumstances, it was possible 
for country dwellers to live without much distress while urban populations only 
a few miles away were literally starving. 

Data indicating the nutritional situation as accurately as it could he re- 
corded are shown in Fig. 1 and Tables I to III. The ofiicial distribution of 
food for various age groups of the populace is shown in Pig. 1, prepared by tbe 
Royal Bureau for Food Distribution in War Time. This indicates the progres- 
sive decline of food supplies in the autumn of 1944, the rough plateau reached 
from January to April, then a slight increase, particularly devoted to tbe ra- 
tioning for infants, and the sharp elevation coincident with the liberation in 
May. 

A rough idea of the resulting effect upon general health may he inferred 
from figures giving the deaths for all ages and sexes attrihutahle directly to 
undemutrition as shown in Table I. These figures were obtained from the 
Municipal Bureaus of Statistics in the cities indicated. 


Table L Deaths Feoh UNBEr.scTp.moH, at Ail Ages* 


HOKTH 


January, 1945 

February 

MarcU 

April 

May 

June 


WoeMy to May 


the jugue 
± 500,0004 


173 

5o2 

G44 

442 

244 

00 


104 


•From muuicipil records. 
IHopulallon. 


EOTTEBBAII 
± 650,000 


125 

548 

837 

843 

244 


130 


AMSXERDAII 

t 700,000 


Nov, 1, 1944 to 
July 1, 1945, 
2,351 
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The official figures upon food distribution for pregnant women (kindly 
furnished b7 Dr. Dols and Dr. van Arcken of the Directory of Food Distribu- 
tion, Ministry of Agriculture) are given in Table II for representative periods 
from December, 1943, to December, 1945. These are averages calculated for 
the entire famine-stricken area. According to these figures, a low point of 
about 1,145 calories and 34 Gm, of protein per day for expectant mothers was 
reached during January of 1945, with a slight rise by April. Investigation has 
revealed a great deal of variation in the availability of extra rations for preg- 
nant women; at times the status wms better than that indicated, at other times 
(particularly as hunger progressed) it became worse. It is also abundantly 
clear that most adults receiving extra rations shared them with their families. 



y. •//, ’/o % % 'j(. J/, Yi /*. % % % 


I 0‘<<i 


I 


Fie. 1. — Rations available in calories per day. The decline began in October, 1944, th< 
lotv point tvas reached in early January, 1945, and the situation remained generally bad unti 
the sharp rise on May 15, 1945. 

As the lines show, the most food was distributed to the youngest infants, the least t( 
adults. Distribution to pregnant women is shown in Table II. 


An attempt made by Dr. Sinclair to evaluate as precisely as possible th( 
nutritional elements actually available to pregnant women in the cities of Tht 
Hague and Leiden,^ is shown in Table III. Since this was prepared on the 
ground very soon after the Liberation, since numerous local authorities wert 
consulted, and because of Dr. Sinclair’s position as leader of a team of official 
investigators, it may be taken as representing as close an approximation as maj 
be obtained. There was general agreement that the status in Rotterdam closelj 
paralleled that of these cities. 
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Table U. 


Official Bahoning to 


I'eegsa'st ■Women, Western HotiAND 


CALOFJES 


PERIOB 


PEE BAY 


December, 1943 
July, 1944 
October, 1944 
January, 1945 
Auril, 1945 
July, 1945 
October, 1945 
December, 1945 


2,353 

2,109 

2,099 

1,144 

1,427 

2,546 

2,808 

3,042 


PP.OTEIN CABBOHYDRATE 

(GMO (GAI.) 


67 

63 

63 

34 

35 
78 
87 
94 


481 

342 

331 

177 

215 

344 

428 

456 


FAT 

(G«-) 

54 

48 

51 

29 

42 

91 

76 

85 


Table IEL Nitxpjtion Available foe Ppxgnant Women (The Hague anb Leiden)* 


ITEM 

Calories 

Grams protein (vegetable) 
(animal) 

Grams fat 
Milligram calcium 
Milligram iron 
I.D. vitamin A 
Milligram thiamin 
Milligram niacin 
Milligram riboflavin 
Milligram ascorbic acid 


KECOMilENBED 

BAILY 

ALLOWANCXSt 

SEPTEMBEB, 

1944 

febstfaet, 

1945 

APEIL, 

1945 

2,500 

1,925 

731 

912 

1 

38 

24 

28 

185 

23 

9 

11 

} 

50 

11 

14 

1,500 

1,075 

649 

517 

15 

16.3 

9,6 

10.7 

6,000t 

1,260 

445 

766 

1.8 

1.1 

1 

0 6 

18 

9.2 

3.0 

4:1 

2.5 

1,2 

0.5 

0.5 

100 

59 

34 

53 


•From evaluation bp H. M. Sinclair, Oxtord Nutrition Survey, tor Supreme Headquarters 
Aiiied Expeditionary Force. 

tFood and Nutrition Board, 1945. 

JTwo-thirda carotene, one-third vitamin A. 


One may sum up all tliese data in the f olloiving observations : 

1. The background was one of generalized undemutrition rather than selec- 
tive malnutrition. Intakes of total energy, that is, calories from all sources, 
were about as depressed as were individual elements. "With the exception, of 
ascorbic acid and, perhaps, thiamin (see Table III) all items of nutrition were 
reduced in a roughly parallel fashion, no single one being individually much 
lower than others, 

2. The period of severe undemutrition was of brief duration. A full-term 
pregnancy terminating upon the last day before relief arrived would have be- 
gun under relatively good nutrition circumstances; a pregnancy in which em- 
bryonic organogenesis occurred under starvation condition in March and April 
would have terminated after several months of greatly improved maternal diet 
in November or December. 

3. The populace involved had been fairly well fed up to the time of rapid 
deterioration in food supply. 

4. The large cities were much worse off than nearby rural areas. 

5. Although intelligent and painstaking attempts were made to support 
pregnant women by extra rations, that class was still suppHed with far less 
calorics, protein, calcium, vitamin A, niacin, and riboflavin than the allowances 
recommendod by the Pood and Nutrition Board of the National Research Coun- 
cil (TaMc III). For iron and thiamin, the deficits were less marked. 

6. Relief was general, comparatively sufficient, and very abrupt. 
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The foregoing statements indicate that in certain important waj'S, the un- 
fortunate subjects of this “nutritional experiment” in Holland -were very dif- 
ferent from those recently studied in American and English' cities.^’ 

14, 15, IS, 19 latter type of material, the subjects are usually ivomen who 

have eaten bad diets more or less all their adult lives, and in whose diets a few 
elements are particularly defective while the total caloric intake is more or less 
sufficient. 

Testimony to the singularly abrupt, severe, and widespread character of 
the Dutch nutritional shortage is furnished by the prevalence of amenorrhea 
during the hunger months. This occurred in about 50 per cent of the female 
inhabitants of the cities studied, and disappeared promptly after the return of 
food. Eeasons for believing that its cause lay in general caloric (and, perhaps 
especially protein) underfeeding will be presented in another publication.^® The 
conception rate fell sufficiently to reduce the births at nine months later to about 
one-third of the usual figure (Table IV). Shortly after the fii’st of March, 1946, 
the birth rate rose to unprecedented proportions, a fact correlated with the re- 
tuiTi of food in Maj’’, 1945. 


Table IV. Births, City of Eotterdam, to Show Decline in Conceptions During Hunger* 


YEAK 1 

1 .AVERAGE NUMBER BIRTHS PER WEEK IN 

f JANUARY 

1 FEBRUARY | 

MARCH 1 

APRIL 1 

MAY 1 

JUNE 

1939 


Tfeehly average, 206 



1944 

228 

214 

234 

231 

227 

227 

1945 

228 

262 

241 

270 

230t 

199t 


1 JULY 

1 AUGUST 1 

SEPT. I 

oc?r. 

1 NOV. 

I PEC. 

1939 


Weehly average, 206 



1944 

228 

227 

245 

238 

218 

i 210 

1945 

191} 

15711 

112T 

84** 

87** 

89** 


'Figures from graph furnished by Municipal Bureau of Statistics. 
tConeeived in August, 1944. 


tConceived in September. 1944 1 -c , j. . . _ 

§Conceived in October, 1944 J Food supply deteriorating, 

IlConceived in November, 1944. 

VConceived in December. 1944. 

"Conceived in Jan., Feb., March, 1945. Food at low level. 


MATERNAL NUTRITION AND NEWBORN INFANT SIZE 

The size of the infant at birth was mainly studied by a review of records 
from the Midwifery (Vroedvrouen) School in Rotterdam.* As controls, figures 
were first obtained from 560 births at that institution in the prewar winter of 
1938-1939, and 589 in the winter of 1943-1944. This second control period was 
included to represent the conditions of a w’artime winter preceding the one of 
nutritional stringency. The percentile distribution of birth weights in these 
tw'o control periods was practically identical, and was in fact very similar to 
that for Boston infants. It therefore appeared that any deviation from expected 
birth weights during the hunger-winter of 1944-1945 could be ascribed to nutri- 
tional factors. It wms also determined that no significant change had occurred 
in maternal age or parity betw’een these control periods and the hunger period.®® 

•Records from the Obstetrical Department of the Zuldwal Hospital at The Hague were 
also studied. These ^vere a numerically smaller group but displayed the same tendency. They 
will be presented in another communication.* 
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lowing the return of food. 



FIb. 2. — ^Distribution ot birth ■wclghta during and after hunser-rrlnter. "Weights of babies 
born in ten successive periods of six weeks each from Oct. 1, 1944. to Dec. 31, 1945, are 
displayed by the nlnticth, seventy-fifth, fiftieth, twenty-fifth, and tenth percentile. (The fiftieth 
percentile represents the weight ot the infant midway between the lightest and heaviest In 
each period ; the Infant at the quarter mark from lightest to heaviest is represented by the 
twenty-fifth percentile, and so on.) Separate percenUles have been calculated for infants sup- 
posedly ot at least forty weeks’ gestation (solid line), and for those ot at least thirty-eight 
weeks’ (broken line). On the left are percentiles for babies bom at the same institution in 
prewar times. 


In Pig. 2 are set forth the ninetieth, seventy-fifth, fiftieth, twenty-fifth, and 
tenth pcrccntilc,s indicating the range of birth weights of 873 infants bom dur- 
ing ten successive periods of one and one-half months each, five of which were 
before, and five after, the relief of hunger in mid-May. To reveal any in- 
fluence of prematurity as a cause of smallness in fetal size, percentiles were cal- 
culated first for all infants recorded as of forty weeks gestation, and second, for 
all those of thirty -eight weeks and over. Jlenstrual irregularities caused calcu- 
lations by dates to be even less trustworthy than is commonly the case; never- 
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theless the generally parallel course of lines connecting these two groups of 
percentiles in Fig. 2 indicates that change in weight was not simply a result of 
shortened sojourn in utero. 

Study of the diagram indicates that at the beginning of the hunger-winter 
(period from October 1 to November 15) the percentiles were practically the 
same as those of Rotterdam babies in prewar times. Then began a progressive 
decline in weight. At the fiftieth percentile (median) , which is the line of great- 
est statistical significance, this was steepest in the next two periods, or during 
the first three months of undernutrition. Prom February 14 to liberation at 
May 15, these fifty percentile lines decline very little. The fact that birth 
weight did not continue to fall at the same rate throughout the entire hunger 
period may indicate that an irreducible low point had been reached by the 
middle of February. More probably it testifies to the fact that maternal nu- 
trition affects the weight of the fetus during the last half or last trimester of 
pregnancy only. In other words, the average fetus which lives for a full nine 
months in a malnourished uterus may be little or no smaller at birth than 
one which spends only the last tlrree to four and one-half months under such 
conditions. Indeed the effect of maternal caloric intake upon fetal weight would 
appear to be slight at any time earlier than the sixth month of gestation. 

The fact of change in birth weight is perhaps of more interest than its 
amount. The net change was about 240 6m. (8 oz.) at the median. ' At all 
percentiles the amount of decline represented between 8 and 9 per cent of the 
weight in normal times, the percentage being only slightly greater in the heavier 
infants represented by the ninetieth percentile than in the light ones of the tenth 
percentile. Stated othermse, both big and small infants showed a decreased 
birth weight of almost the same degree in proportion to the expected birth weight 
for normal times. It should be stated that this entire phenomenon of birth 
weight decline, though of statistical signifieance, was apparent only when infants 
were analyzed by groups. Many instances were encountered of mothers losing 
weight in late pregnancy and yet producing infants of 3.5 kg. or more. The 
observer who is not persuaded of any relation between maternal nutrition and 
fetal weight may easily find individual cases substantiating his belief. 

The return of food was neflected more promptly by babies at the upper end 
of the weight scale than at the lower (Fig. 2) . In general, the greatest degree 
of change again occurred in the first three months, or between May 16 and 
August 15. Even though the food situation for pregnant women in November 
and December, 1945, was supposedly not better than that of 1939, it is note- 
worthy that infants horn in the last months of 1945 were about 200 Gm. heavier, 
at the mean, than were those of prewar times. The question arises as to 
whether the maternal body had become in some way a more efficient provider 
of food (or the fetus a more efficient parasite) through the experience of under- 
nutrition before and during early pregnancy. 

Measurements of birth length had been made by hospital nurses unaware 
that they would later be utilized for statistical analysis. There is reason to 
believe the methods were not conducive to great accuracy and therefore the 
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results are open to some question. They are shown in Fig. 3, which indicat^ 
S perceBUge „£ WaPts to four ranges of stature. At the ^ f “f 
Where the total number of infants in the group is recorded, it will he noted 
that the numbers are decidedly smaller in the later post^hunger periods. Tto 
reflection of the decHne in conception durmg hunger makes statistical compari- 
son from one period to the next rather uncertain. There is a statistically sig- 
nificant increase in percentage of short babies bom in the hunger months as 


756ca] 





■socctsswt PtFIOOS or I ft HOKTKS tACM 


fSOM I0.|.<4 TO I2-J1-45 


Fig. 3. — Birth length; In first column, during a prewar year; in second, during the winter 
previous to that of hunger; then hy successive periods of six weeks each, the first five of which 
were during the hunger-winter, the last five, after it. 

Clear part at top, per cent of infants longer than 50 cm. 

Stippled areas, per cent of Infants of 50 cm. 

Solid black at bottom, per cent of Infants less than IS cm. 

Number of Infants In ^oup shown at top of each column. 


compared with those of pre- or post-hunger times, but a smooth change from 
period to period as maternal undemutrition developed (or was relieved) does 
not occur. There are evidences of a progressive trend toward short babies, espe- 
cially in the first four and one-half months after hunger began, but the resulting 
levels are not maintained. One may say only that in terms of the data obtain- 
able, a significant eifect of maternal nutrition upon fetal length did occur. That 
this is not so definite as the weight change is explainable by factors mentioned 
above plus the principle that weight gain is a three dimensional process, while 
gain in length is a single dimension only. 

OUTCOME OF PREGNANCY 

Statistics upon miscarriage and, particularly, abortion, are notoriously un- 
trustworthy during normal times. Those from the Midwifery School in Rotter- 
dam arc included in Table Y. but with no attempt at drawing conclnsions from 
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them. Thej’- show, for whatever reason, an actual decrease in births of pre- 
viahle fetuses during the hunger period. This was followed by an increase after 
the Liberation. Numerous nonnutritional factors suggest themselves, among 
them the subsequently increasing birth rate which would cause the percentage 
of early termination of pregnancy to bulk large. The statistics were thus of 
no aid in establishing the relationship (if any) between maternal nutrition and 
spontaneous abortion. One can, however, record that an apparent increase in 
this unfavorable outcome of pregnancy did not appear during the time of under- 
nutrition but did appear in women conceiving at or soon after that period. 


Table V. Incidence of Unfavorable Terminations of Pregnancy in Rotterdam 


CONDITION 

PREWAR, 

(1938-1939) 
674 BIRTHS 

PREHUNGER 

(1943-1944) 
659 BIRTHS 

HUNGER 

(1944-1945) 
412 BIRTHS 

POSTHDNGER 

(Late 1945) 
464 BIRTHS 

Abortion and miscarriage 

1.67 

Per cent 

5.6 2.2 

3.7 

Prematurity (under 2,250 Gm.) 

5.27 

4.98 

6.3 

5.15 

Stillbirth 

3.5 

3.2 

1.8 

2.5 

Neonatal death 

(in hospital, first 10 days) 

1.55 

3.0 

2.36 

3.0 

Malformation* 

1.36 

1.6 

0.5 

1.35 


•Malformation in 135 conce.jtion.s between Jan. 1 and April 1. 1915 (most severe under- 
nutrition) 2.42%. 


The subject of prematurity raises the difficult question of how it is to 
be identified. Recorded maternal statements too often showed impossible dis- 
crepancies in both directions between the supposed period of gestation and the 
weight of the infant. This was due in part to the amenorrhea and menstrual 
irregularities elsewhere described. It was obviously impossible to base the 
diagnosis of prematurity upon this sort of information. Use of body weight and 
length as determining factors becomes dubious when the weights and lengths 
of infants are depressed by the same agent whose effect upon premature de- 
liverj’- is under study. For lack of anything better, it was decided to consider 
as premature any infant weighing 5 pound (2,250 Gm.) or less. This is a 
sufficiently extreme criterion so that the number of infants in this weight range 
would certainly not be greatly increased by the effect of fetal malnutrition dur- 
ing full-term pregnancy. 

On this basis, as shown in Table V, premature birth was slightly more 
common during the hunger period than during the previous winter or in the 
prewar figures. Comparing 659 “pre-hunger” -with 412 “hunger” pregnancies, 
a statistically dubious increase from 4.98 to 6.3 per cent was observed. The 
figure for the post-hunger months of 1945 may be somewhat elevated because 
of the rapid rise in the birth rate which began in January and February, 1946. 
The premature fore-runners of that period made up an unduly large percentage 
among the extraordinarily few full-term births occurring in December. Indeed, 
it is also possible that in a reverse manner, the declining birth rate of June 
and July, 1945 (Table IV) tended to reduce the percentage of small premature 
infants bom toward the end of the hunger period in April and early May. This 
phenomenon deserves attention as an illustration of the way in which errors 
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may creep into an apparently simple statistical analysis. In any case, the 
maternal dietary reduction which occurred in Rotterdam was not associated 
with any striking tendency to premature delivery. As prematurity was not 
an officially reportable condition, this could not he verified for the city as a 
whole. However, inquiry in other hospitals in The Hague and Amsterdam did 
not contradict the impression gained from these figures. 

Inspection of Table V shoivs the surprising fact that the percentage 
of infants horn dead after the fifth month of gestation (stiUbirth) was reduced 
during the hunger months. This observation was subjected to verification by 
the official mortality statistics furnished by municipal authorities in Rotterdam 
and other representative cities and by the National Bureau at The Hague, and 
was definitely substantiated. Since stillbirth tends to be reported with some 
accuracy (as compared -with the unsatisfactory information concerning abor- 
tion), the data are presumably reliable. 

Neonatal death also showed no increase in frequency during the hunger 
period. These hospital data are much less satisfactory than those for stillbirth 
in that they cannot be substantiated by comparison with official municipal or 
national statistics. The latter do show a high level of neonatal deaths during 
the hunger period, but all sources also indicate that every environmental cir- 
cumstance militated against the survival of infants born at home during the 
months of undemutrition. Hence, except for infants bom in hospitals, it is im- 
possible to regard sundval through the neonatal period as any reliable test of 
infant vitality during the hunger-winter. 


CONGENITAL MALFORMATIONS 

Warkany and his colleagues reason from experimental animals that the 
period during which maternal malnutrition might result in fetal maldevelopment 
is probably over by the first six or eight weeks after conception in the human.* 
Moreover, it appears likely by the same inference that improvement in human 
nutrition wthin four weeks after conception would probably allow the fetal 
organogenesis to proceed normally. This therefore necessitated investigation of 
infants conceived after hunger had become severe (about Januarj'- 1, 1945) 
but not later than four to six weeks before liberation, or the first of April. The 
critical births were thus those occurring at term during October, November, and 
December, 1945. As Table IV indicates, this period offered very little material 
for study. There appears, as shown in the bottom line of Table V, to have been 
a slight increase in malformations in these post-hunger births, hut in view of 
the numerical discrepancy between the groups contrasted and the small per- 
centages dealth with, it is not statistically significant. Indeed it has been cal- 
culated that had it been possible to examine every baby conceived during the 
worst nutrition period in the two cities of Rotterdam and The Hague, the num- 
ber of cases accumulated would have been insufficient to prove anything be- 
cause of the low range in which these percentages lie. 

examination of infants was, in fact, attempted before this sta- 
tistical dilemma became apparent, A great deal of time was spent in examin- 
ing c\erj- infant of appropriate age brought to the so-called Consnltatie Bureaux, 



240 


THK'JOUENAL. OF PEDIATRICS 


or Baby Clinics, of those urban areas where local authorities considered maternal 
undemutrition to have been most severe. While the infants were being ex- 
amined, Miss D. Ten Haaf, a trained Dutch dietitian, took nutrition histories 
from the mothers in sufficient detail so that they might be graded with regard 
to consumption of vitamin A and riboflavin, the two elements of critical im- 
portance to proper fetal development in animals. Notwithstanding the extra- 
ordinai’y industry and assistance rendered by the clinic nui’ses (who are col- 
lectively thanked) onl 3 ’^ 224 infants of proper age could be furnished, again 
because of the temporarily low birth rate. Franlc malformations were en- 
countered in only seven infants, or 3.1 per cent, but these seven were not con- 
centrated among the offspring of those women whose diets had been lowest in 
the vitamins mentioned above. 


LACTATION 

The impressions of Dutch pediatricians and obstetricians regarding the 
effect of maternal undernutrition upon lactation were somewhat inconclusive. 
Most felt that slightly less milk had been secreted by the average mother, but 
that the duration of breast feeding was not greatly affected. It was impossible 
to secure mathematical data upon the former point in the limited amount of 
time available for malring these investigations. Moreovei’, numerous non-nutri- 
tional conditions inimical to the weight gain of infants, as well as the irregular 
use of occasionally available substitutes all tended to make infant weight gain an 
uncertain measure of quantitative lactation. Therefore, clinic records were 
studied to determine simply the duration over which the lactation process was 
maintained. 

The results are sho^vn graphically in Fig. IV. Here it will be observed 
that in fair and poor socioeconomic surroundings about the same percentage 
of mothers were nursing infants of three and six months during the early and 
late hunger periods as before and after; A very poor district of The Hague, 
where nutritional conditions were extreme and deaths from starvation common, 
furnished the last two lines of Fig. IV. Here slightly fewer infants of three to 
six months were being completely breast fed during the hunger-winter than 
before. On the other hand, the number of mothers supplying at least some 
milk to their infants was greater during the time of hunger. 

Analyses made by Dr. J. H. P. Jonxis in Rotterdam®^ indicated that the 
milk produced by a few undernourished women showed no significant deviation 
from normal chemical structure. It is obvious that milk must often have been 
produced at the expense of the mother’s own tissues, but no records by which the 
degree of such deficits could be measured were obtainable. 

GENERAL COMMENT AND SUMMARY 

The generalized undemutrition which occurred in Northwestern Holland 
. during the winter of 1944-1945 was severe enough to interfere with the pre- 
natal growth of infants bom during that period. This was clearly shown for 
fetal weight, less definitely (but significantly) with regard to fetal length. In- 
asmuch as weight is a function of three dimensional growth while length is 
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but one aimeusion, this is not surprising. It is of intei^ that in the recent 
studies of 'Wallace®^ upon maternal undemutrition during late pregnancy m 
the sheep, the r;eights of newborn lambs were reduced by almost 50 per cent, 
while the lengths were much less sharply decreased. The decline of fetal 
growth, with its return to (and even beyond) previous normal levels after 
restoration of maternal food supply, indicate that the fetns is not independent 
of maternal diet. These findings testify to the actuality of the inadequate nu- 
trition of pregnant women during the Dutch hunger-winter. 


IfOmS ECONOVX STATUS 



POOR 




POOREST 




"IPREVIOWS 
_1 WIHTEI 




"IHUMCE* 
a wmitR 


Fig. i. Percentages ot clinic Infants being breast feU at various periods before, during, and 
after the hunger-vriiiter, according to econoroje status. 


Under these circumstances menstimation ceased in about 50 per cent of 
urban women and became highly irregular in almost 50 per cent of the others. 
This is also presumable testimony to the degree of nutritional crisis. A result 
was the sharp decline in the number of births at appropriate later months. 


Other effects must be presented with regard to their statistical reliability. 
For conclusions as to abortion and miscarriage, the available data were quite 
useless. The slight but statistically insignificant increase in premature- birth 
appears to be founded npon semceaWe figures. The frequency of stillbirth was 
definitely not increased. Data of dubious validity indicated that neonatal mori 
tahiy was not increased. Congenital malformations, which appear irregularly 
in nomal times, and are attributable to other factors not explored, were so 

conceptions occurring at the woret stage of 
midemutntion that the results in this regard are inconclusive. In any situa- 
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tion of sudden severe undemutrition similar to that Avliich occurred in Hol- 
land, the almost predictable intervention of amenorrhea would, in fact, make 
the collection of useful statistics regarding fetal anomalies almost impossible. 
Lactation, considered solely as milk production sufficient to feed a bahy, was 
evaluated well enough to indicate that the secretion of milk (in these limited 
terms) was not significantly influenced. 

Perhaps the most important conclusion from consideration of the entire 
study is that nutrition, good or bad, is the sum of highly variable quantitative 
and chronologic factors. Total maternal undemutrition may well produce fetal 
effects entirely different from those of specific malnutrition associated mth 
adequate intake of total calories. The results of any form of dietary inade- 
quacy must vary in accordance with its extent in time, with the period of gesta- 
tion in which it occurs, and especially with the duration of inadequacy before 
pregnancy. Only the most critical attitude toward all such matters and toward 
the social, economic, and genetic factors which may accompany improper food 
habits vdll clarify this veiy important subject. At present we still lack suffi- 
cient knowledge to say that deviations from the best possible maternal diet 
will inevitably lead to unsatisfactory results of pregnancy. Nor do we know 
to what degree proper maternal diet may be efficacious in producing uncompli- 
cated pregnancies or more healthy infants at birth. The occurrences in Holland, 
however, add support to the accumulating evidence from animal experiments 
and human nutrition studies, that fetal gi’owth may be retarded by lack of 
proper maternal diet. 

CONCLUSIONS 

During the six or seven months which preceded the liberation of north- 
western Holland in May, 1945, a state of severe generalized undemutrition 
was prevalent in urban areas. The effects of this nutritional crisis upon the 
infant at birth were investigated especially in the cities of Rotterdam and The 
Hague. During the period, and apparently beeause of the low food supply, 
about 50 per cent of urban women became amenorrheic and presumably infer- 
tile. The birth weights of infants decreased, and rose after restoration of 
food, in a manner indicating that fetal weight gain is particularly related to 
the maternal diet of the last half or last trimester of pregnancy. Significant 
decline in birth length also occurred, but was less clearly apparent than the 
change in weight. 

No conclusions could be dra^vn with regard to the frequency of abortion, 
while that of prematurity was insignificantlj'- increased. Stillbirth was definitely 
not increased, nor was neonatal mortality among infants born in hospitals. 
The sharp fall in conception rate associated with amenorrhea resulted in so 
few pregnancies that data were inconclusive as to the relation between under- 
nutrition in early pregnancy and malformation of the fetus. A slight but 
statistically insignificant increase in malformations did occur. 

The percentage of mothers feeding their infants from the breast was not 
significantly altered during the hunger period. 
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Several of these results are so vridely at variance vrith those of other 
studies as to indicate that great caution must be used in evaluating the matem^- 
fetal aspects of nutrition. Data as to the duration of maternal nutritional de- 
pletion and the specific dietary elements involved vrould appear to be of essential 
importance in any study of this problem. 

Among the many persons in Holland who helped to make this investigation possible, 
thanks are especially due to Dr. A. van Ormondt of Amsterdam, Dr. J. H. P. Jomds of 
Hotterdam, Professors E. Gorter and A. Holmer of Leiden, S. van Creveld and B. C. P. Jansen 
of Amsterdam, and K. de Snoo of Utrecht. Dr. C. Banning, Dr. Dols, and Dr, C. den Hartog 
of The Hague furnished many useful official statistics. Dr. J. Th. van. der Hoeven was 
instrumental in locating infants for examination, and Miss D. Ten Haaf, the President of 
the Dutch Dietetic Association took the nutrition histories from their mothers, as well as 
performing many other useful services. Dr, J. Bietdijk, Miss Bijkehberg, and Dr, B. P. van 
iVering placed the records and facilities of the Midwifery School in Eotterdam completely at 
onr disposal, as did the administrators of the Znidwal Hospital at The Hague, Becords were 
painstakingly transcribed by Miss Dini Kersteman, Miss M. Brandenberg, Drs. H. G, Bietdijk, 
and H. F. Begemann. 
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INFANTILE MOETALITY IN BUDAPEST IN THE YEAE 1945 

As Eeflected by the Material of the Children’s 
Clinic of the University 

E. Kerpel-Prontus, M.D. » 

Pecs, Hungary 

T he war is over, but the consequences of its privations are still to be felt 
keenly. Infantile mortality in Budapest in the past year reached really 
tragic dimensions. The data on mortality of the Children’s Clinic of the 
University of Budapest reflect the extent of this national catastrophe. Last year, 
out of the 1,053 infants under one year of age admitted, 485 (46 per cent) died. 
Before giving a detailed'aeeount of this strikingly high death rate, it should be 
mentioned that during the whole year there was such a rush of patients in 
critical condition to the hospital that we had to admit quite a number of cases 
who died ivithin the first twenty-four hours after admission. Owing to the high 
number of admissions, 1,053 in 1945, in comparison with 527 in 1942, we also 
had to disregard a good many hygienic considerations because of the overcrowd- 
ing of the partially destroyed hospital. , 

Pig. 1 shows the role of the more frequent diseases in this strikingly high 
mortality rate. The data are compared with data from 1942, which might still 
be considered a peacetime year. The differences between the data of the two 
years might be considered to be the results of war privations. The less frequent 
diseases, congenital malformations, prematures, and, in general, diseases that 
bear no relation on the subject under discussion, have been omitted. 

The height of each blackened column illustrates the per cent of the total 
number of infants admitted Avho died from the disease specified at the base of 
the column. This percentage can be compared to the data for 1942 (height of the 
unblackened columns). 

The comparison of black and white columns shows immediately that the 
principal causes of the high mortality rate in 1945 are diarrhea and malnutrition. 
In 1945, we lost roughly ten times as many infants "with diarrhea and five times 
as many with malnutrition as in earlier years. The cases booked under 
“diarrhea” were at the same time more or less severely malnourished, but the 
leading symptom was diarrhea. Clinically, the vast majority of the diarrheal 
cases could be considered cases of dysenteric infections; unfortunately, no 
bacteriologic analysis of the stools was possible in view of our wrecked labora- 
tory. It is known, however, from experiences in earlier years, that the dysentery 
and’ especially pseudodysentery baciUi could be identified from the stools of 
similar diarrheal epidemics in about 90 per cent of all cases. 

The only bright feature in the tragedy we are describing is the fact that 
in spite of the universal shortage of fuel material, respiratoiy infections did 
not appear in higher numbers than in previous years. The death rate in pneu- 
monia, empyema, and otitis was even lower in 1945 than in 1942. The capital 
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witl its ftoiismds of maemourisied ehiidrm stas lortaoatdy ‘ 

mat onlbreak of epidamo respiratory infectiom Su* an outbreak ■moal 
p..u,p , iaw piaetieaUy mped out aU the infants spared or eonyalescent from 


dysentery. ’ --ft. 

Cases witli ‘ ‘ tosie’ ’ symptoms -were, due to the higher frequency of diarrhea, 

comprehensively more numerous in 1945 than in earlier years. 

Infections with pyogenic germs, such as septicemias increased in numbers 
as a corollary to malnutrition and had sanitary conditions in general, such as 


lack of soap and linen. 



Pig. 1. — Mortality of certain diseases. 


Quite an unexpected feature is the enormous frequency of cases of erythro- 
dermia desquamativa of Leiner. TVe admitted four to six patients with this 
striking clinical picture every year, but the number of such admissions rose 
suddenly in 1945 to forty-fire. We lost twenty-three of these. The increase 
in such cases might be connected with an unsatisfactory care of the sHn (lack of 
oil, ointments, linen and soap). An infectious or deficiency factor could also, 
up to now, not he excluded from the etiology of Leiner 's dermatitis. 

The weU-known postwar spreading of tuberculosis has not yet appeared 
to a great extent in our post-mortem material; we fear however, that the comine 
years n-ill be worse. 

_ Summing up the data described in Fig. 1, it is evident that the catastrophic 
increase m infantile mortality is to he attributed to diseases appearing regularly 



246 


THE JOURNAL OF PEDIATRICS 


everj’’ year in the capital. These well-known diseases, however, were more 
widely spread and caused a greater mortality in 1945 than ever before. The 
low resistance to these diseases is doubtless a result of the deficient nutrition 
of the infants. On the following pages Amll be described the extent and the 
causes of malnutrition. 

The average weight at admission of the 1,053 infants analyzed in this 
paper was 26 per cent below noimal (versus 10 per cent in 1942). This data 
is in itself indicative of the extent of malnutrition of the Budapest infants in 
1945. As these infants had been fed almost exclusively, as will be described 
later, on a low protein, high carbohydrate diet (“Mehrnahrschaden” of Czerny), 
the real extent of wasting was in many eases, due to starvation edema, un- 
revealed by the first weighing. As a sign of the loss of edema, the weight curve 
declined sharply after the first one or two weeks of adequate hospital diet and 
treatment with transfusions in a great number of cases. The real extent of 
malnutrition was accordingly greater than the average admission weight would 
indicate. 



Fiff. 2. — Percentage of infants breast fed on admission, 1924-1945. 

Hand in hand with the malnutrition, rickets became almost universal. The 
deficiency of vitamin A was less marked, and cases "with comeal ulcers were not 
observed. It is also interesting to point out that cases 'with manifest scurvy, 
a condition almost never observed in Hungary, did not appear in our material. 

As to the origin of this unheard-of massing of malnutrition cases in 
Budapest, I ■wiU mention only a few facts. It is well known that cow’s milk 
disappeared almost entirelj’’ from Budapest by the end of November, 1944, due 
to the approach of the battle front and the mthless evacuation of cattle and food 
reserves by the defenders of the capital. The first scanty milk supplies appeared 
only a month after the siege, about the middle of March, 1945. By this time 
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every inf aut conld xeeeive 200 Gm. of milk. As the quaKty of tkis milk 'was, in _ 
spite of all efforts, strikingly bad, many mothers preferred to continue to feed 
their infants on milkfree diets. As powdered or evaporated milk were prac- 
tically nonexistent, the formula generally used in the town consisted of a 
mixture of colloidal and crystalloid carbohydrates boiled in water vrith an 
occasional addition of traces of melted butter. In some exceptional cases, small 
additions of casein preparation were available. Beside this carbohydrate regime, 
older infants got some dried peas, potatoes, and exceptionally, carrots. Fruits 
did not come to the capital for almost half a year, and cod-liver oil, and vitamins 
were extremely scarce. 

The situation briefly outlined above was greatly aggravated by the unlucky 
coincidence that the number of breast-fed infants declined sharply with the 
approach of the horrors of the siege. The milk production of the physically 
and morally exhausted, badly nourished mothers declined or even disappeared; 
the number of artificially, 'and comprehensively, inadequately fed infants in- 
creased steadily. Fig. 2 shows the extent of this misfortune as reflected on our 
admission material of 1945 compared to that of 1942. 



The height of the white column shows the percentage of infants who had 
been breast-fed at admission and who could obtain women’s TnPk in the clinic. 

(The figure is compiled only of data from the first seven months of 1945 : later 
conditions improved.) ’ ’ 


I feel, that this decrease in the percentage of breast feeding, combined with 
the limited p^sibihties of artificial feeding, r-iolating aU the basic laws of 
peUiatncs, explains the massed malnutrition in Budapest, 

bol ™.,n ais had also been eapeeted 

Dv^m- " ' pediatrioians mdcr the given conations. 

D.v.<en.er,- ,s, „ mentioned before, to a certain degree endemic in Budapest, 
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The great extent of the epidemic of 1945 seems to be explained by the follow- 
ing circumstances: cow’s milk used for infant feeding should be, according to 
universally accepted, reasonable, pediatric standards, fresh, clean, unchanged, 
and free from preservatives. It should be free from pathogenic bacteria, and 
it should be used wdthin twenty-four to forty-eight hours after milking. The 
disintegration of our milk collecting system, the breaking down of the com- 
munication system, the lack of ice, and the invasion of flies breeding in billions 
in the mountains of garbage and wreckage blocking the streets made it impossible 
to fulfill any of the postulates described before. 

The increased mortality rate in Budapest is, as ;was demonstrated, a 
phenomenon that had to occur because of the unavoidable violation of well-known 
and well-established pediatric laws. As was mentioned before, conditions were 
such that the foreseen catastrophe could not be averted. We want to show, how- 
ever, that help is possible, even with badly undernourished material, if optimal 
conditions can be realized. That was partially possible, if not for the community 
as a whole, at least for the Children’s Clinic. 

On the basis of prewar literature (Quest, Nobecourt) it is generally felt, 
that in cases of malnutrition, if the degree of wasting reaches 35 to 40 per cent 
of the average body weight, recovery is impossible. We found, however, in the 
latter half of 1945, having at this time an almost satisfactory supply of vitamins, 
drugs, women’s miUc and powdered milk at our disposal, that with the means 
mentioned above and with the help of blood and plasma transfusions continued 
daily for 10 to 20 days, quite a few cases reduced to 50 per cent, and some to 40 
per cent of their ideal weight, could recover. The results of improved conditions 
and therapeutic possibilities in the second half of 1945 can be seen in Fig. 3. 

In this figure the monthly mortality rate of the years 1945 and 1942 are 
plotted against each other. The data are calculated in per cent of the monthly 
number of admissions. 

It can be seen from the figure that the mortality of the year 1945 begins to 
decline in the late summer and reaches almost the 1942 level by the end of the 
year. The average infant mortality of the clinic, even under peacetime condi- 
tions, is rather high. It varies in the neighborhood of around 20 per cent, the 
policy of the hospital being to admit only cases in a serious condition. 

This reduction in mortality has been achieved, as was told before, by in- 
creased therapeutic facilities in the clinic, coming from various sources. By the 
end of July, the director of the Children’s Clinic, Professor Paul de Kiss, oh- 
tained from the department of social welfare of the city of Budapest, food 
supplies to be exchanged for surplus milk of volunteering nursing mothers. This 
“milk bank’’ turned out to be a complete success; by the end of August every 
infant who needed it could get women’s milk. At about the same time the 
International Bed Cross put powdered milk at the disposal of the clinic in suf- 
ficient quantity to make artificial feeding safe and satisfactory. The chaotic 
financial status of the clinic was also somewhat relieved by gifts from the 
International Bed Cross; damaged rooms could be repaired, remedying over- 
crowding. The same financial aid made it possible to give blood and plasma 
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transfusions on a larger scale than ever before. It should be mentioned here 
how hard it is to get volunteers for a series of ten to twenty blood transfusions 
in a half-starved community, if an adequate amount of food cannot be given to 
the volunteer. This point was, in our case, important, because a large part of 
the infants imder our care had neither parents nor relatives. The medicine 
supply of the clinic also improved slowly in the second half of 1945. Help 
came from the International, the Swedish, and Danish Red Cross. Last but not 
least, the doctors of the American hlilitary Mission, Colonels Shackleford and 
McClain, acquainted us with and taught us the use of penicillin. 

By the end of 1945, we used penicillin in over twenty desperate cases, with 
xmexpected results. This number has been increased now to over 140 cases. 

Summing up the bitter facts presented in this paper, it is evident that the 
loweiing of infantile mortality for the country as a whole is primarily not so 
much a medical as a social and financial problem. The availability of reliable 
or, if possible, condensed or dried milk in satisfactory amounts for the total 
population, together with a more ample supply of vitamins, soaps, oils, and linen, 
and the battle against flies, are the basis for a general campaign to lower in- 
fantile mortality. It is comprehensible that this goal cannot be attained fully 
without the restoration of our Children’s hospitals to prewar efiiciency. 


/ 



CHILDREN BORN DURING THE SIEGE OP LENINGRAD IN 1942 


A. N. Antonov, M.D. 

Leningrad, U.S.S.R. 

T he extreme hardships endured by the people of Leningrad during the siege 
of that city by the Germans from 1941 to 1943 were hound to affect the 
health of the women, the coui'se of their pregnancy and confinement, and the 
condition of their newborn children. 

The material presented here is based on records of the Department for the 
Newborn of the Leningi-ad State Pediatric Institute. It deals primarily with 
children born during the siege in 1942. (The Siege of Leningrad lasted alto- 
gether from August, 1941, to January, 1943. Conditions were especially severe 
from the city ’s encirclement in September, 1941, until pressure was eased some- 
what in Pebruai^'’, 1942.) Though this material is incomplete and has many 
defects, it is felt that its publication is justified. Though it fails to answer many 
questions, factual material obtained under exceptional conditions is useful for 
comparison and in this instance has some historic value. As to its incomplete- 
ness, the material was collected bj’- people who lived under great difficulties, and 
should not be judged too strictly. 

Incessant bombing from the air, shelling from long-range guns, fires, 
air-raid alarms by day and night all had their effect on the nervous systems 
of the women. Without stopping daily work for a minute, the whole population 
took part in improving the city’s defenses. Houses were without heat, and the 
winter of 1941-1942 was unusually severe. There was no transportation. On 
a diet hardly sufficient to keep them alive, the women had to undergo physical 
exertions to which many of them had not been accustomed, such as standing in 
long lines for bread and other things in the biting cold and often at night, 
walking long distances, sometimes with heavj’- loads, chopping wood, clearing 
snow and ice, cleaning back yards, and standing guard during the long cold 
nights at entrances to buildings or on roofs in the frequent air raids. 

The people suffered from hunger because food was insufficient in quantity 
and inferior in quality. The mortality rate was high. Cases of alimentary 
dystrophy increased greatly. Food conditions during this part of the siege can 
be judged from the rations of bread, at that time the principal food. The daily 
allowance of bread from September, 1941, to February, 1942, was as follows: 


During 'month of — 
September, 1941 
. October, 1941 
November, 1941 
December, 1941 
January, 1942 
Februarj', 1942 


Ration for 
manual workers 
(Gm.) 

500 

400 

300 

250-350 

400 

500 


Ration for 
mental workers 
(Gm.) 

300 

200 

150 

125-200 

300 

400 


Translated from the Russian. 
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Not only wre the rations smaU, bnt the nutritional value of the bread ^ras 
low.lr it consisted of about one-half defective rj-e hour, the rest being substi- 
tutes such as cellulose, malt, and bran. • i i -p 

Thus, hunger, vitamin deficiency, cold, excessive physical strain, lack ot 
rest, and constant nervous tension had their effect on the health of the women, 
the intrauterine development of the fetuses, and the condition of the newborn 
children during the siege. 

General Information on Children Bom in 1942.— General information on 
babies bom in 1912 is given in Table I. In the first sis months, 414 women 
entered the clinic; in the second haH of the year, only seventy-mne, owmg to 
the sharp fall in the birth rate in Leningrad. Aside from the numerical ^er- 
.enee, the mere fact that a number of women became pregnant and bore ehnoren 
at a time when amenorrhea was widely prevalent suggests analysis of the figures 
for the second half of 1942 separately from those for the first half. 


Table I. Bif.ths akd Neosatal Deaths fob the Year 1942 


■ — 

KHMBEB DCBIXG PERIOD 



JAXHAT-V TO JHXE 1 JTTLT TO DECEilBET.! 

TEAR 1942 

Births 

Live births ; 

Bom at term 

230 

72 

302 

Bom ptematuteiy 

161 (41.291,*) 

5 (6.5%*) 

166 (33.5%*) 

Total live births 

'391 

77 

468 

Stillbirths 

23 (5.6%t) 

2 (2.51) 

25 (5.1%!) 

Total, all births 

414 

79 

493 

Neoaotal deaths 

Of babies bom at tenn. 

21 (9%t) 

1 (1.4%t) 

22 (7.3% t) 

Of babies bom prematurely 

62 (30.8%?) 

3 (60%?) 

65 (39%?) 

Total neonatal deaths 

83 (21.2%*) 

4 (5.2%*) 

87 (18.6* ) 

Total loss in children (stillbirth: 

s 106 (25.6%t) 

6 (r%t) 

112 (22.7% 1) 

plus peopatal deaths). 


•Per cent of live births for same period. 

1Pcr cent of all births for same period. 

tPcr cent of Uve births at torm for same period., 

5Pcr cent of premature Uve births for same period. 


Table IL Lite Births akd Stillbxrths, 1939 to 1942 



NCilBER 

RATIO or STILLBIRTHS TO 
ALL BIRTHS FOR SAilE 
PEP.IOD (%) 

LnX BIRTHS 

STILLBIRTHS 


JAK- 

JULY TO 


JAX- 

JULTTO 


JAK- 

JULY TO 



DART 

PECEAt- 

EKTIRE 

HART 

PECX^t•* 

EXTTEE 

HART 

DECEil- 

extire 

TEAR 

TO JUKE 

BER 

TEAR 

TO JUKE 

BER 

TEAR 

TO JU^'E 

BEE 

TEAR 

1939 

2,014 

1,958 

3,972 

51 

52 

103 

2.50 

2.66 

2.52 

1940 

2,685 

1,639 

4,274 

72 

40 

112 

2.73 

2.44 

2.55 

1941 

2,007 

1,049 

3,056 

49 

34 

83 

2.44 

3.24 

2.64 

1942 

391 

77 

468 

23 

2 

25 

5.55 

2.53 

5.07 


Premature births in the first half of 1942 reached the high proportion of 
41.2 per cent; in the second half the proportion was only 6.5 per cent, which 
differs little from the normal rate. The proportion of stiUbirths also was ex- 
cepDonally hi^gh in the first half of the year (.5.6 per cent) while in the second 
IiaJf it was _.o per cent, which is within normal limits as can be seen in. Table II. 
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How did the seventy-nine women who entered the clinic in the second half 
of 1942 differ from the other women in Leningrad, so that they did not suffer 
from amenorrhea and were able to become pregnant, and so that the proportions 
of stillbirths and of premature births among them were not above the normal? 
While the material is too limited for positive answer, there are reasons to believe 
that their nutrition was much better than that of the rest of the women in the 
city during that period. It was possible to ascertain that among these seventy- 
nine women, fourteen were employed in food industries (coolis, waitresses, and 
others), six were receiving military rations, seventeen were physicians, nurses, 
teachers, and members of other professions, fourteen were manual workers, and 
twenty-two were house\vives. Had information been obtained about the occupa- 
tions of the husbands of the twenty-two housewives, it would doubtless have 
.strengthened further the assumption that the food of the women who bore chil- 
dren in the second half of 1942 was considerably better than that of the other 
women in the city. In any event, these seventy-nine women did not suffer from 
the hunger that was the lot of the othei’s. 

On the other hand, it seems obvious that the cause of the unusually high 
proportions of premature births and of stillbirtlis in the fii’st half of 1942 was 
hunger during pregnancy, that is, the insufficient quantity and the unsatis- 
factoiy quality (lack of vitamins) of the women’s food. 

Average Birth Weight of Children Bom in 1942 . — In dividing the newborn 
children into those born at term and those born prematurely, one should not 
be guided by one symptom but should consider, for each child, the obstetric 
historj' together with the baby’s length and weight and the general morphologic 
data. But since the obstetric history is not always available nor always re- 
liable, and since the weight of the newborn can hardly be taken as an indicator 
of his maturity or prematurity when the mother suffered from hunger during 
her pregnancy, we have preferred to talie the length of the newborn as a more 
stable and sufficiently objective sign. Accordingly, we have placed in the cate- 
gorj^ of children born at term those whose lengths at birth were 47 cm. or more, 
irrespective of weight, and we have classed as premature those less than 47 cm. 
long at birth. 


In considering the children according to weight at birth, 
they grouped as follows : 

we found that 

Weight at hirth: 

Number 

Per cent 

Less than 2,000 Gm. 

77 

20.9 

From 2,000 to 2,500 Gm. 

104 

28.2 

From 2,500 to 3,000 Gm. 

118 

32.1 

From 3,000 to 3,500 Gm. 

56 

15.2 

From 3,500 to 4,000 Gm. 

12 

3.3 

Over 4,000 Gm. 

1 

.3 ' 

Total 

368 

100.0 


The number of children vdth low birth weights was striking. Of those born 
in the first half of 1942, 49.1 per cent weighed less than 2,500 Gm., and only 
4 per cent weighed more than 3,500 Gm. As can be seen from Table III, even 
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TABIX HL AVEKACE "WnGHT AT BlKTU OP IXPANTS BOP.N AT TEEU 


pmop 

January- June, 19-11 
July-Decemljer, 1941 
JaimaTy-J'QJie, 1912 
Joly-Beceniber, 1912 


AVERAGE WEIGHT AT BIRTH 
{GU-) 


BOYS 


3,444 

3,344 

2,815 

3,199 


KHMBER IKCLGBED IN 
OOMPDTATION OP AVERAGE 


girls 

BOTS 

GIELS 

3,303 

933 

874 

3^222 

503 

447 

2,760 

135 

120 

2,890 

39 

32 


in the latter half of 1941 it was possible to observe a slight decrease, about 100 
Gm., in the average birth weight. That decrease is attributed to the deteriora- 
tion of the diet and general living conditions in the beginning of the siege, 
when the pregnancies of the women who bore children in the second haH of 
1941 were near an end. The fall in the average birth weight was much greater 
in the first half of 1942, that is, among the children of women who suffered from 
hunger during all or nearly all of their periods of pregnancy. 

The average birth weight of boys carried to term in the first half of 1942 
was 529 Gm. less than in the last half of 1941, and of girls it was 542 Gm. less. 
Though our material is not extensive, there is no doubt about the reliability 
of these figures, inasmuch as an almost equal decrease in average birth weight 
of children carried to term was observed in other maternity clinics in Leningrad. 
In the Snegirev clinic, the average decrease was 500 Gm.^ In the ohstetrio- 
gyneeologic clinic of the Second Leningrad Medical Institute the average birth 
weight in 1942 was 410 Gm. less than in 1940.* 

From Table III it can he seen that the average birth weight increased con- 
siderably in the second half of 1942, though it was stiU noticeably below normal. 
This increase apparently should he attributed not so much to improvement in 
food conditions of the Leningrad population as a whole (although no doubt 
there was some general improvement) as to the fact already brought out that 
a large proportion of the women who bore children in the second half of 1942 
were recemng considerably better food than the other women in Leningrad. 

physiologic Loss of Weight in Children Bom at Term . — ^In 1918, on the 
basis of many observations of the effect of hunger on lactation in women, we 
came to the following conclusions;* (1) in spite of hunger, the mammary gland 
secretes milk if there is sufficient physiologic stimulation, that is, the capacity 
for breast feeding remains; (2) the quantity of milk, -however, decreases; and 
(3) the duration of the lactation period becomes shorter. These cireumstraces 
were observed also during the siege of Leningrad, 1941 to 1943, with the dker- 
encc that the mother’s incapacity to produce sufficient milk was greater. 

The extent and duration of the physiologic loss of weight and the rapidity 
of restoration to the initial weight depend mainly npon food conditions, that 
is, on the quantity of the mother’s milk; to some extent they probably depend 
also upon the strength with which the child sucks, that is, on his general vigor 
Most of the children bom late in 1941 and in the first half of 1942 of severelv 
exhausted mothers had i-cn- low vitality. The mothers as a rule had very little 
milk, and many babies had to be fed, e%-cn in the first few days of their lives 
on artificial mixtures prepared from milk substitutes because there was no cow’s 
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Data on the physiologic loss of weight in children horn at term (iiath a 
length of 47 cm. or more) in 1942 are given in Table IV, except for those who 
died Avhile still at the clinic and for those whose mothers returned to their homes 
on or before the fourth day after the birth. 


Table TV. Physiologic Loss of Weight in Newborn Children During 1942 


AGE 

KUMBER 

"WEIGHT 

(GM.) 

LOSS OF WEIGHT, 
(GM.) 

At birth 



__ 

Second day 

177 

2,723 

-85 

Third day 

199 

2,643 


Fourth day 

188 

2,599 

-44 

Fifth day 

161 

2,590 

- 9 

Sixth day 

125 

2,535 

-55 

Seventh day 

104 

2,577 

, 442 


The loss of weight lasted three daj's or less in only 11.2 per cent of the 
children; in 88.8 per cent it lasted more than three days. Many of the children 
were discharged wthout any established tendency toward further gain in weight. 
On the average, the loss of weight continued for six days instead of three to 
four days; the average loss was 273 Gm., 9.7 per cent of the original weight. 

Clinical Charactcnstics. — The most noticeable characteristic of the newborn 
children in the first half of 1942 was their low vitality. Most of them were 
inert from time of birth; they did not maintain their temperature satisfactorily 
and became chilled easily; their sucking at the breast was weak; they had 
little resistance to all outside harmful influences. This general functional in- 
sufficiency wms favorable to the development of various diseases that ended 
fatally after brief courses. In some newborn children it ivas possible to see 
a highly colored physiologic erythema, which in most cases remained very long 
(four to seven and even eleven to fifteen days). On the other hand, cases of 
so-called toxic eiythema of the newborn were observed rarely. According to 
Vogt, this is generally found in almost 50 per cent of the newborn. We too 
had obseiwed this condition very often in normal times, though we never at- 
tempted to determine its frequency. 

In the first six months of 1942 we obsemmd erythema in six of the 391 
newborn children, about 1.5 per cent. In the second half of that year, there 
were eleven cases among the seventy-seven infants, or fourteen per cent. If toxic 
erythema is to be considered an allergic condition, its disappearance evidently 
should be attributed to the absence, from the food of the hungering mother, of 
some substances (possibly albumins) that produce sensitization in the child’s 
body and bring about this rash. 

Swelling of the mammary glands, usually found in 95 per cent of the 
newborn and very pronounced in 1.5 per cent, was observed in the first half 
of 1942 in only nine of the 391 newborn children, or 2.3 per cent. On the other 
hand, wm observed quite often a congenital softening of the bones of the skuU, 
open sutures, and verj^ wide fontanels, w'hich in former times were rare. 

Our data about the greater frequency of stillbirths and premature births, 
the low birth weights, the lowered vitality of the newborn children, and the 
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changes in their hones, agree closely ivith data obtained in experiments on ani- 
mals subjected to severe hunger. 'Therefore, although vre are unable to deter- 
mine the exact difference between the food ration of our hungering mothers 
and a normal diet, it is possible to conclude on the basis of the courses of their 
pregnancies and the condition of their newborn children that they had been 
subjected to severe hunger both quantitative and qualitative. 

Morhiditij and Mortality . — ^The morbidity of children bom in 1942 was 
verj* high, 32.3 per cent. In the first half of the year it was 33.5 per cent; in 
the second half, 27.1 per cent. Scleredema and sclerema were most frequent, 
particidarly in the first semester, unth fifty-three cases; next was pneumonia, 
with fifty -one. There were ten cases of intracranial hemorrhage, hlost of the 
cases of scleredema and pneumonia were fatal, particularly when the two were 
combined. 

The mortality of children bom in 1942, particularly in the first half of the 
year, was unusually high. Of the 391 children bom alive in the first half, 
eightj’-three (21.2 per cent) died in that period; twenty-one (9 per cent) of 
the 230 infants bom at term and sixty-two (30.8 per cent) of the 161 premature 
infants died. 


An equally high, or even higher, mortality of the newborn was observed in 
the other maternity homes of Leningrad. In the obstetric clinic of the First 
Medical Institute, the neonatal mortality in 1942 was 5.6 per -cent for those 
bom at term and 44.2 per cent for premature infants. For the city as a whole, 
the mortality of infants bom at term was nowhere less than 12 per cent and in 
some institutions as high as 31.9 per cent. For the premature infants the 
range was from 50 per cent to 80 per eent.^ 


The main causes of death were : pneumonia in thirty-one cases; pneumonia 
combined with scleredema in seventeen; scleredema in ten; intracranial hemor- 
rhages in nine; prematurity and congenital debility in eleven; other causes in 
four; unknown causes in five. It must be stated, however, that in the eighty- 
seven deaths the causes were determined by pathologic examination in only seven 
cases, because the autopsy room did not function during the entire winter of 
194142 on account of lack of water, fuel, and for other reasons. 


Regarding prematurity and congenital debility as causes of death, these diag- 
noses were found many times in reports of autopsies not only in 1942 but also 
in 1943, in spite of the fact that the Department of Pathology and Anatomy 
of the Institute tried hard to avoid such indefinite diagnoses. In many cases 
the pathologists and anatomists were unable to ascertain more accurately the 
cause of death. Clinically, these infants presented a veiy definite pictiire of 
general congenital debility. 

. mortality rate from pneumonia and scleredema is attributed to the con- 

ditions under which the clinic was operating in the winter of 1941-1942 

Department for the Navhom During the Siege.~ln the beginning of the 
yr the Dcparlracnt for the Newborn consisted of 120 beds and was situated on 
the third floor of the obstctric-gj-nocologic building. During air raids the hlZ 
.vorc .nkc„ I, devat., ,h. teemaat, an” air-nuSto ta 
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equipped for them. Late in the fall of 1941, damage to the central heating plant 
forced the obstetric department to move, -with reduced facilities, to other quar- 
ters which could he heated by stoves. The Department for the Newborn was 
placed in a ward of fifteen to twenty beds, which was heated by a brick stove 
wth a pipe connected to a window. The stove was too small to heat the ward 
adequatelj''; it smoked often, and there was not enough wood. The temperature 
in the ward was usuall}’' very low, often 50° F.; in the fourth week of Januarj', 
1942, it went down to 40° F. The physicians and nurses worked in their over- 
coats (over which they wore white coats) and in felt boots. Medical examination 
of the infants and changing of diapers brought danger of chilling. The same 
danger threatened in the corridor and in the mothers’ ward, where the infants 
were taken for feeding and where the temperature was lower still. The situation 
was made worse by the insufficiency of heaters, the impossibility of repairing 
damaged heaters, and the insufficiency of hot water (the water systenf was not 
working; water could be heated only on the stoves in the wards). It is not 
surprising that during that time many newborn infants died from such diseases 
as scleredema, sclerema, and pneumonia. It should be added that of the chil- 
dren bom at home the majority were brought to the clinic severely chilled. 

The large number of premature births, the congenital debility of many 
babies bom at term but mth low weight, and poor conditions of care and feed- 
ing, all explain the high neonatal mortality at the end of 1941 and in 1942. 
Under these difficult conditions, the staff of the Department for the Newborn, 
Dr. R. M. Levis and the nurses, themselves in a condition of advanced alimentary 
dystrophy, did everything they could to preserve the lives of the newborn 
babies ; but, unfortunately, many things did not depend upon their good will and 
devotion. 

Weight of Newhom Children . — The effect of hunger of the pregnant woman 
on the weight of the newborn child was discussed at the end of the war of 1914- 
1918. Contradictory opinions were expressed. The majority of the -writers con- 
cluded that the mother’s insufficient food during the war had no noticeable 
effect on the weight of the newborn child, and that there were no “war babies” 
with a definitely lower birth weight (Richter, Kiitting, Tschierch, Ruge, Bmce, 
klurray, and others) . 

Other authors, however, noted that insufficient food of pregnant mothers 
had brought about a slight decrease in the average weight of newborn babies. 
According to Hamm this decrease was 32 Gm.; Hecker, 50 Gm.; Schauta, 80 
Gm.; Bickhoff, 100 Gm.; David 95, Gm. (3 per cent); Binz, 3 per cent; and 
Peller, 11 per cent. Feller and Bass expressed the opinion that in hungering 
mothera there was a compensatory lengthening of pregnancy and the decrease 
was therefore comparatively small. That opinion was rejected by Da-vid, accord- 
ing to whose data the duration of pregnancy, whether in wartime or peace- 
time, was, on the average, 273 days. Some writers, among them Briining, found 
that in the war of 1914-1918 the proportion of newborn babies of normal weight 
and above normal not only failed to decrease but even showed some increase. 
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The contradictory results of these studies can he explained by the fact that 
Ihdng conditions and food are not the same in all localities of the same countiy; 
they are better in some places and -worse in othei-s. 

Is it surprising that in England (Bruce and JIurray ) the -war years did 
not affect noticeably, the birth -weight of babies? Can it be said that the people 
of England or Germany really suffered from hunger in the years 1914-1918? 
There was some deterioration of general living conditions and some food shorts 
ages among certain parts of the population, but there was no hungei. This 
circumstance explains why the majority of authore came to the conclusion that 
the diet of the pregnant woman had either no effect on the weight of the new- 
born baby or only a verj’ slight effect. 

Among the Eussian -writers the conclusions are less contradictor!' and more 
definite than those of the English and German -wilters. According to Shkarin,-* 
the proportion of babies with birth weights above the average (more than 4,000 
Gm.) was lower in 1919 than in 1913, while the proportion with very small birth 
weights (below 2,300 Gm.) was higher. Lurie and Belugin^ found that -with 
insufficient diet there was a slight decrease in birth weight, in 1919 the average 
birth weight was 160 Gm. less than in 1915. According to Troitzkaia,® the aver- 
age birth weight in 1919 was 200 Gm. less than in 1914. This did not prevent 
either Troitzkaia or Lurie and Belugin from reaching the conclusion that the 
fetus receives from the mother’s body eveiything it needs for its development, 
regardless of the nourishment received by the mother from the outside, that, in 
other words, the fetus behaves like a parasite. 

According to Lichkus and Valitzki,' the average birth weight of children 
carried to term was 3,485 Gm. in 1911 and 3,269 Gm. in 1919, a decrease of 
nearly 200 Gm. or 5.7 per cent. Gershenson® found that the average birth 
weight of children of primiparas in Odessa in the famine years 1921-1922 was 
112 to 113 Gm. below that in the prosperous years 1924-1926; for children of 
multiparas the difference was 210 to 258 Gm. Gershenson rejects the theory 
that the fetus is a parasite, and considers that the mother’s exhaustion caused 
by insufficient food (possibly combined -with serious emotional disturbances) re- 
sults in a considerable lowering of the birth weight. Treiter® states that the 
average birth weight in Viatka in the famine year of 1920 was 3,107 Gm. or 
almost 100 Gm. lower than the average of 3,200 Gm. in 1913, a prosperous year. 

Thus, the Eussian vriters, nhilc differing somewhat in the evaluation of 
their factual material, came to the fairly unanimous conclusion that the insuf- 
ficient diet of pregnant women results in a lowering of the average birth weight 
of their children. The data on the weight of newborn children given by for- 
eign writers do not agree with those of Russian writers, but both coincide with 
the results of animal experimentation on the effects of the mother’s hunger on 
the fetus. “ 


^ On the basis of his experiments, Rudolski^® thinks that a general decrease 
m the pregnant female’s food not only may bring about insufficient general 
development of the fetus and low vitality, but also may affect some special 
Issue, as, for instance, that of the bones. “The young of hungering female 
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animals,” lie states, ‘‘differ greatly in their appearance from those of normal 
females, particularly in cases of medium and severe degrees of hunger; the young 
lack teeth, their integuments are transparent, their subcutaneous fat is poorly 
developed, and their bones are soft and flexible.” A decrease in the size of some 
young and the above-stated changes in them were observed by Eudolski only 
when the himgering mothers’ food ration was cut to one-fifth or less of its 
normal size. When the female rabbit’s food ration was cut to one-half and the 
dog’s ration to one-third the young were of normal size. 

In conclusion, the results of our clinical observations agree ivith the results 
of experiments on the effect of hunger of pregnant animals on their young. If 
the hunger during pregnancy does not exceed certain limits, it does not no- 
ticeably affect the development of the fetus, which is able to extract from the 
mother’s body whatever it needs for normal development. However, if the 
hunger has reached a severe stage, it invariably affects the development of the 
fetus bj’- producing stillbirths, a large percentage of premature children, a sharp 
decrease in the average birth weight, and a large number of children bom 
with low vitality. 

SUMMARY 

1. The severe quantitative and qualitative himger from which the women 
of Leningrad suffered during the siege affected the courses and results of their 
pregnancies and the condition of their newborn children. 

2. During the particularly severe hunger in the first half of 1942, the still- 
birth rate rose to 5.6 per cent, twice the normal figure; the rate of premature 
births reached the unusuallj’- high figure of 41.2 per cent. 

3. There was a great decrease in the proportion of children bom at term 
with heavy weights, and conversely a considerable increase in the proportion of 
lightweight children. 

4. The average weight of infants bom at term in the first half of 1942 was 
500 to 600 Gm. less than normal. 

5. The physiologic loss of weight continued longer than usual ; the average 
loss exceeded the usual figure. 

6. Of the clinical characteristics of the newborn infants, the following were 
noteworthy : 

a. Generally lowered vitality. 

b. Brightly colored, physiologic erythema, which in some infants con- 

tinued for a long time. 

c. Rare occurrence of toxic erythema of the newborn. 

d. Rare physiologic swelling of the mammary glands. 

e. Frequent congenital softening of the sltull bones. 

7. The morbidity of the newborn was unusually high, 32.3 per cent, owing 
in part no doubt to their low vitality. The most frequent diseases were scler- 
edema, sclerema, and pneumonia. 

8. The mortality of the newborn was rmusually high, 9 per cent for those 
bom at term and 30.8 per cent for those bom prematurely. This too should be 
attributed to a certain extent to the low vitality of many of the children. 
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9, The capacity for breast feeding remained even in severe degrees of 
hunger, but less milk vras produced and the breast feeding period was con- 
siderably. shorter. 

10. "While, in general, we do not contradict the prevailing opinion that the 
fetus behaves like a parasite in the mother’s bodj'', we can say on the basis of 
our material that the condition of the host, the mother's body, is of great conse- 
quence to the fetus, and that severe quantitative and qualitative hunger of the 
mother decidedly affects the development of the fetus and the vitality of the 
newborn child. 
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AIEBLOOK IN THE NEWBORN INFANT 


George W. Salmon, M.D., Houston, Tex., Gilbert B. Forbes, M.D., 

St. Louis, Mo., and Harbert Davenport, M.D., Houston, Tex. 

T he condition produced by escape of air from tbe normal respiratory path- 
ways into tissues in which it is not normally present may frequently become 
very serious. For this reason a previous author^ believes that it deserves a name 
and has used the term airblock. To us this term seems accurate, descriptive, 
and adequate ; we have, therefore, employed it. 

Our earlier report on this condition in the newborn period^ suggested to 
us that a more accurate appraisal might be possible after we had observed a 
series of patients who came to necropsy. The post-mortem examinations in the 
six cases herein reported were performed by four different pathologists. In 
order to obtain a thorough review of all cases yve have asked the third author, 
a pathologist, to participate in this study. 

Since some of the terms used are awkwardly long, we have substituted 
the abbreviation PIE for pulmonary interstitial emphysema, ME for mediasti- 
nal emphysema, and PT for pneumothorax. The use of such abbreviations in 
a discussion of airblock is not without precedent.® 

METHODS OP POST-MORTEM EXAMINATION 

It is our belief that airblock is frequently unappreciated at autopsy. Aber- 
rant air may not be detected by the usual methods of examination, and its 
presence and importance are likely to be appreciated only if the pathologist has 
airblock in mind. Davis and Stevens^ reported finding six patients with PT 
in routine roentgenographic examination of 702 consecutive newborn infants, 
an incidence of approximately one per cent. PT, then, might be expected to 
exist in one per cent of all newborn infants coming to necropsy, regardless of 
the cause of death. Since PT and ME are extensions of PIE, the last should 
be even more common. Moreover, airblock alone may prove fatal. This sug- 
gests that air outside of the normal respiratory pathways is present in con- 
siderably more than one per cent of all newborn infants coming to necropsy. 
When one considers the careful examination by the pathologist to detect other 
, conditions which may be present in no more than one-tenth of one per cent of 
newborn infants, the belief that aberrant air frequently does not receive its 
due consideration seems justified. 

The most reliable method of demonstrating PT at autopsy is to enter the 
pleural spaces under water. We believe that this should be a part of the 
routine post-mortem examination of newborn infants. It is our practice to 
enter the pleural spaces with the entire infant submerged in water, being care- 
ful not to damage the visceral pleura. The pericardial space should be entered 

From the Departments of Pediatrics and Pathology of the Baylor University College of 
Medicine and the Hermann Hospital. Houston. Two of the reported cases were observed at the 
St- Louis Children's and St. Louis City Hospitals. 

This report was made possible. In part, by funds supplied by the Junior League Children's 
Clinic, Houston. 
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similarly. Altagli ITB is usually quite evident if present, it is advisable that 
the sternal plate be removed while the infant is still submerged. e ore e 
thoracic viscera are disturbed, each lung should be gently lifted forwar an 
the posterior mediastinum inspected for emphysema. 

We have had no experience ivith Hartroft and Macklin’s method of rem- 
flating the lung udth an intrabronehial fixative.® However, in cases other than 
those reported here, we have ligated the trachea before entering the thorax so 
as to avoid the loss of air occasioned by collapse of the fresh lungs. In the 
patients with more severe PIE there are likely to be subpleural blebs of air, 
varying in size up to more than one centimeter in diameter. These blebs of 
air are in the interstitial tissue; they are not dilated alveoli nor congenitally 
large air sacs. If these are not visible in the fresh state, they may appear if 
the entire, uncut lungs are subjected to fixation in 10 per cent formalin. We 
have discovered this in patients with PIE seen since the last one reported 
here. Similarly, PIE present deeper in the lung is more easily demonstrable 
if the entire lungs are fixed before they are cut. A very satisfactory manner 
of examining the cut surface of the fixed lung for PIE is to use a binocular 
dissecting microscope which pro%ades a magnification that can be varied from 
about xl2 to x36. In this way a view may be obtained of tissue masses too 
large to be satisfactorily sectioned and stained. Also, the tissues are thus 
examined before being subjected to the further distortion and shrinkage in- 
volved in the preparation of stained sections. It provides an important link 
between gross examination and microscopic examination of prepared sections, 
by means of which the latter may be more sati.sfactorily iuterpreted. Occa- 
sional findings, which may be possible artifacts or post-mortem changes, can 
sometimes be more accurately interpreted by the presence of hemorrhage 
resulting from PIE. 

Although we thought occasional sections suggested the presence of air 
inside both blood vessels and dilated, torn lymph channels, these findings were 
not recorded in the autopsy protocols, since our patients were not examined 
for air embolism. It is probable that such an examination should be a routine 
part of the autopsy of these patients. -Joannides and Tsoulos® found air in the 
cardiac chambers and general circulation in 80 per cent of dogs that developed 
experimentally produced PIE. Others’- ’ bare noted air in the vascular system 
following similar experiments. 


Although in one of our patients the fresh lungs were reinilated with air 
below w’ater in an effort to detect the escape of air either through the visceral 
pleura or at the mediastimim, we do not think that the reinfiation was per- 
formed in a satisfactory manner. Therefore, this was omitted from the 
autopsy protocols. Such a procedure is valueless unless a manometer is used 
to ascertain the amount of pressure employed. It must also be home in mind ' 
that the act of reinfiation may itself produce PIE and impair the value of sub- 
sequent examination. However, demonstrating a break in the visceral pleura 
by purely anatomical means is very difficult and oft^n unreliable. For this 
reason wc attach little value to an apparent rupture of the pleura as evidenced 
by stained microscopic sections. 
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CASE EEPOBTS 

Case 1. — ^Infant S., a boy, vras bom Aug. 12, 1943, at 6:30 A.ir., at Hermann Hospital, 
■weighing 3,300 Gm. Delivery was spontaneous of a 28-year-old white woman, gravida 4, para 3. 
Position was left occipitoanterior. The first two stages of labor lasted about twelve hours. 
The mother received nitrous oxide and ether during delivery. The infant appeared weak 
and feeble, and respiration was established with difficulty using a tracheal catheter, carbon 
dioxide-oxygen inhalations, Metrazol, and artificial respiration (type not recorded). Physi- 
cal examination showed pallor, cyanosis, and labored respiration. Both lungs were full of 
fine, sticky rales. Cry was absent. The infant was given continuous inhalations of 5 per 
cent carbon dioxide and 95 per cent oxygen. 

During the day respiration continued shallow and labored and color poor. At 10:00 
A.M. anteroposterior and right lateral roentgenograms of the chest were made. These films are 
illustrated in Fig. 1. The infant expired at 7:05 p.m. 

Post-mortem ejxnntnution. — The pleural spaces were carefully entered under ■water and 
a considerable amount of air escaped from the right. No air escaped from the left pleural 
space. There was no ME. Numerous subpleural blebs of air were present on all lobes of 
the right lung. The uncut lungs were not subjected to fixation. The lungs were not 
examined with a dissecting microscope. 

Since most of the histologic findings in all patients (except in Case 4) were similar, 
the findings in this patient will be used as a basic description. Brief comparative descrip- 
tions ■will be given in tlie subsequent cases. Similarly, Pigs. 9, 13, and 14 may be taken as 
illustrative of all cases (except Case 4). 

Sections for microscopic examination were made from two areas. The sites from 
which the blocks were taken are not known. The largest bronchus had a wrinkled lining. 
In the lumen there was a long, slender cord of fibrin, desquamated mucosa, and a few 
erythrocytes and granulocytes. The smaller bronchi contained masses of fibrin which 
sometimes contained incorporated neutrophiles. Many of the bronchi and bronchioles were 
completely filled •with amniotic fluid debris. Only a few of the small bronchioles were 
intact. Most were markedly dilated and filled with keratinized epithelium, erythrocytes, 
neutrophiles, and occasionally masses of fibrin. Frequently the bronchiolar wall formed a 
small segment of the wall of an irregular defect filled either ■with blood or amniotic fluid 
debris. Some of the spaces were partially empty. Others were lined with a thick layer 
of fibrin. 

Very few alveoli contained air. The alveolar walls were markedly congested. There 
were large areas of hemorrhage and areas of collapsed alveoli. In small foci the air spaces 
were filled with neutrophiles. Scattered through the sections were round, ovoid, or dumb- 
bell shaped defects with compressed linings. Frequently, the spaces consisted partially or 
entirely of markedly dilated bronchioles. 

Dong, ■wide, shredded defects, which contained varying amounts of blood, extended 
along the septa into the pleura. Most contained only small amounts of blood, but elon- 
gated hemorrhages were noted in the septa and pleura. Irregular defects, sometimes oc- 
curring in successive layers, were noted around large blood vessels and bronchi. Some of 
these structures were almost completely detached from the surrounding tissues. Similar 
tears were noted around smaller blood vessels. In addition, there were ovoid spaces ■with 
smooth linings which closely resembled markedly dilated capillaries, occurring particu- 
larly around medium sized vessels. Some of the blood vessels were markedly congested. 
Others were collapsed and contained little blood. Sometimes the blood only partially filled 
the lumen. 

The remainder of the examination was essentially negative. There was neither 
cervical nor retroperitoneal emphysema. The cranial cavity was not entered. 

Case 2. — ^Infant S., a^white girl, ■was bom Oct. 27, 1943, at 2:15 P.ir., weighing 3,000 
Qm. Labor was complicated by prolapse of the umbilical cord, and the infant was delivered 
by version and extraction. Eesuscitation was very difficult and included the use of a tracheal 
catheter and two intracardiac injections of epinephrine. After an hour the infant’s color 
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A. 



B. 

FIb. 1. — A, Case 1. AP view with the Infant lying on hla back. There Is atelectasis of 
the left upper lobe. There Is marked emphysema of the right lung and probably of the left 
lower lobe. There Is a small right PT. The margin of the right lung Is discernible In the 
region of the right upper thorax. Either the air In the right pleural space, or the emphy- 
sematous right lung, seems to extend across the midline to the left of the vertebral column. 
This prubablj explains the substemal collection of air seen In the left lateral view. 

B, Lateral tiew with the Infant l>ing on his left side. There Is a large collection of sub- 
slemal air. This substemal air Is seemingly In the anterior mediastinal space. This, hotv- 
eter, is probably air In the right pleural sac herniating across the midllne In the anterior me- 
dlastliml space (Sec Fig. 1, A). Post-mortem examination showed a right PT and extensive 
right PIE, hut no JIE. 
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improved except for occasional attacks of cyanosis. Moist rales could be heard throughout 
both lungs. In a few hours continuous cyanosis recurred, accompanied by dyspnea. At the 
age of 5 hours a left PT was diagnosed. 

At the age of 7 hours the infant was admitted to the St. Louis Children’s Hospital. 
Physical examination showed dyspnea, cyanosis in spite of continuous administration of oxy- 
gon, and signs typical of left PT, including shift of the heart to the right. Fluoroscopy 
showed a partial left PT (about 50 per cent), with shift of the heart to the right of the 
sternum. A left thoracentesis obtained 50 c.c. of air. Following this the infant seemed to 
improve, and fluoroscopy showed the amount of PT to be decreased and the heart in a normal 
position. During this period of time both epinephrine and Coramine had been administered 
subcutaneously. 

At the age of 10 hours, d 3 ’spnea and cj'anosis recurred. A left thoracentesis was re- 
peated, but this time it was found impossible to reduce the amount of air in the left pleural 
space: the PT was under considerable tension, and air apparently entered as rapidly as it 
could be aspirated. 

At the age of 12 hours a closed left thoracotomy was performed and the catheter con- 
nected to a water trap. Air bubbled out with each expiration. Following this procedure the 
cyanosis disappeared, but the dyspnea continued. Finally, breathing became iricgnlar with 
long periods of apnea. More epinephrine and coramine were administered subcutaneously. 
The infant expired at 0:15 A.M., October 28, at the age of 16 hours. 

Post-mortem examinatwn . — The pleural spaces were not entered under water. A left 
PT had previously been demonstrated by fluoroscopy. There was no MB. There was no gross 
PIE. The lungs were not subjected to fixation before cutting. All lobes of the lung were 
firm and dark red; they sank in water. On the posterior surface of the left lower lobe there 
were several perforations, probably needle punctures complicating the thoracenteses. The 
lungs were not examined with a dissecting microscope. 

Sections for microscopic examination were made from two areas. The sites from which 
the blocks were taken are not known. Most of the bronchioles were moderately dilated. Some 
were ruptured, and several contained amniotic fluid debris. Tliere was moderate to marked 
diffuse ectasia throughout the sections with small foci of compressed alveoli. The largest 
air spaces noted were adjacent to or communicating with bronchioles. The alveolar walls 
were congested and thickened; small hemorrhages were present. In some areas where the 
ectasia was most marked, the bronchioles were partially or completely collapsed. The 
interlobular septa were markedlj' widened, with either formation of elongated defects, fre- 
quently extending into the pleura, or with an extremelj' loose arrangement of the connec- 
tive tissue fibers, forming wide interstitial spaces. Large ovoid spaces with a smooth 
lining contour were noted in the septa, usually occurring adjacent to blood vessels. A thin 
layer of fibrin was attached to the pleura. 

The adrenals showed marked bilateral medullary hemorrhage. The remainder of the 
examination was essentially negative. There was neither cervical nor retroperitoneal 
emphj’sema. The brain was negative. 

Case 3. — Infant G., a boy, was born Aug. 18, 1945, at 10:12 P.xi., at Hermann Hospital, 
weighing 2,700 Gm. Delivery was spontaneous of a 15-year-old white primipara. Position 
was left occipitoanterior. The mother was admitted in advanced labor but apparently 
the first two stages lasted about seven hours altogether. She delivered without anesthesia. 
She suffered a second degree laceration. The amniotic fluid contained a large amount of 
meconium and the infant’s skin was covered with meconium. Although the infant’s mouth 
and pharjmx were full of mucus and meconium, respiration was prompt and spontaneous. 

On August 19, at 9:00 a.m., the infant was noted to be cyanotic, and by 11:00 A.U. 
marked respiratory distress was evident. The chest was markedly expanded with minimal 
respiratory excursion. Expiration seemed difficult and incomplete. Resonance to percus- 
sion was questionably impaired over the right chest. Moist rales were heard in both bases. 



SAliMON ET Ai,-'- 


AIBBEOCK IK NEVTBOBK IKFANT 


265 



B. 

Fig. — A, Cnfe 3. AP view with the Ir.fant lying on his back. The reason for the marked 
shift of the heart and other mediastinal structures to the right Is not apparent. Another AP 
view taken at the same time Eugsested emphysema of the left upper lobe or a large collection 
of air In the left upper mediastinum, or between the mediastinum and left upper lobe. 

V. Uatcral view with the Infant lying on his right side. There Is a targe collection of 
substernal air, seemingly In the anterior and superior mediastinal spaces. Post-mortem ex- 
nnitn.ation shotted bilateral PT and extensive bilateral PIE, but no AIE. 
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but were more marked on the right. Heart sounds could be heard better to the right of 
the sternum than to the left. Oxygen was started and inhalations of 5 per cent carbon 
dioxide and 95 per cent oxygen were ordered. 

During the afternoon the infant did not improve and his temperature rose to 103° F., 
possibly because of undue heat from the incubator in which he was placed. At 2:00 P.H., 
and again at 6:00 p.m. he uas given 50 c c. of normal saline subcutaneously. 

At 6:30 P.M., anteroposterior and right lateral roentgenograms of the chest were made. 
These films are illustrated in Fig. 2. 

The infant continued to do poorly and at 9:00 p.m. an attempt was made to aspirate 
air from the anterior mediastinum; no air was obtained. -A left thoracentesis, however, ob- 
tained 25 c.c. of air. A right thoracentesis was not performed. The infant expired at 9:35 

P.M. 

Post-mortem examination . — The pleural spaces were carefully entered under water and 
several bubbles of air escaped from each side. There was no ME. Numerous subpleural 
blebs of air were present on all surfaces of all lobes. These blebs were particularly marked 
in the hilar regions. A drawing of the thoracic viscera is illustrated in Fig. 3. 



Pig. 3. — Case 3. A drawing ot the thoracic viscera. Note the large subpleural blebs of air 

Note the absence of ME 

After fixation of the lungs in 10 per cent formalin, they were cut and examined under 
a dissecting microscope. The same findings were present in all lobes; however, they were 
not so marked in the upper lobes. There was extensive perivascular interstitial emphy- 
sema. Extensive interstitial emphysema extended along connective tissue planes and along 
interlobular septa to the pleura. Some of the interstitial emphysema was in small pockets. 
All of these changes were particularly marked in the hilar regions. There yvas marked 
ectasia. Some idea as to the extent of these changes may be obtained from Figs. 4, Hi 
and 12. 

A section from each lobe was taken for microscopic examination. Most of the 
bronchi and bronchioles were markedly dilated. Some were ruptured. Many of the bron- 
chioles contained blood, and several contained meconium. Alveolar ectasia was marked. 
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perivascular spaces vrere exceptionally large. ■. v.? 

Alftongh the cranium was not entered, a cisternal puncture obtained grosriy bj^dy 
fluid. The remainder of the examination was essentially negative. There was neither 
cervical nor retroperitoneal emphysema- 



Fie. 4.-.C!ase 2. Very low maEnlflcatlon (approximately >C71 of the cut ^rface of toe 
fixed left lower lobe to show the marked ectasia. Some of these collections of air are in nor- 
mal pathways and some are not 


Case 4.— -Infant G.L.S., a boy, was bom Feb, 12, 1946, at 4:53 A.M., neighing 3,930 
Gm. Delivery was spontaneous with episiotomy of a 23-yeaT-old white primipara. Presenta- 
tion was left occipitoanterior. The first two stages of labor lasted abont four hoars. The 
mother received 100 mg. of Demerol twice and 0.4 mg. of scopolamine once during labor. She 
received cyclopropane and oxygen during delivery. Bespiration was prompt and spontaneous. 
The immediate neonatal period was uneventful. On February 13 a physical examination was 
negative, and the infant was discharged from the hospital. 

On February 18, the infant became dyspneic and cyanotic. He was brought to the hos- 
pital emergency room. No diagnosis could be made and no treatment was instituted. The 
complaints subsided spontaneously. 

On February 19, the infant developed diarrhea which was treated symptomatically and 
with subcutaneous fluids. On February 20 a physical examination was negative. On February 
22 the infant again became dyspneic and cyanotic but only to a slight degree. The diarrhea 
continued. 

On February 23, the infant was admitted to the Hermann Hospital. Physical examina- 
tion showed moderate dehydration, slight cyanosis, and moderate dyspnea. The chest seemed 
to be hj-perexpanded. The percussion note was hyperresonant over the entire chest. A blood 
count showed: hemoglobin, 20 Gm.; red blood cells, 5,400,000; white blood cells, 17,100; 
difrcTcntial, a slight shift to the left. Urinalysis showed a heavy trace of albumin. Antero- 
posterior and left lateral roentgenograms of toe chest were made. The anteroposterior view 
was negative; the left lateral view showed a small collection of snbstemal air. The infant was 
placed in a heat tent because his rectal temperature fell to S/.e’ F. This may also po^ribly 
account for the temperature of 101* F. which he developed within the next twelve hours. The 
infant was given 250 c.c. of normal saline subcutaneously. 

On February 24 at noon, the infant was critically ill and markedly dehydrated The 
skin had a firm, almost hard texture. The infant was cyanotic and dyspneic. Eespiration was 
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rapid but the excursion was shallow. The chest was markedly expanded, apparently kept at 
full inspiration, and the sternum and anterior part of the chest seemed to protrude forward. 
Intravenous fluids were begun and after the infant had received about 80 c.c., heart action 
ceased, although respiration continued. On efforts to administer intracardiac epinephrine, 
air was obtained on the first two attempts. Then it was realized that a left PT was present 
and that the heart was to be found on the right side of the sternum. Following intracardiac 
epinephrine, heart action resumed. Oxygen had been started in the meantime. On left thora- 
centesis it was found impossible to reduce the amount of air in the left pleural space; the PT 
was under considerable tension, and air apparently entered as rapidly as it could be aspirated. 
At 1:15 p.M. anteroposterior and right lateral roentgenograms of the chest were made. These 
films are illustrated in Fig. 5. At 1:25 p.M. the anterior mediastinal space was aspirated 
and 30 c.c. of air obtained; however, the operator could not be certain that he was not 
in the left pleural space. A right thoracentesis obtained no air. A left thoracentesis again 
showed that it was impossible to evacuate all of the air from the left pleural space. Sub- 
cutaneous fluids were administered. 

During the afternoon the infant continued to do poorly, remaining cyanotic with 
rapid, shallow respiration and an expanded chest. Heart action was irregular. Another 
attempt to evacuate air from the left pleural space failed: air entered as rapidly as it 
could be aspirated. The tension PT forced air out into the subcutaneous tissues in the 
region of the thoracenteses. Intracardiac epinephrine was repeated. The infant expired 
at about 6:‘10 P.M. 

Post-mortem examination . — There was subcutaneous emphy.«ema in the region of the 
left thoracenteses. The pleural spaces were carefully entered under water. A tension left 
PT and a small right PT were demonstrated. There was no ME. There was no gross PIE- 
Th uncut lungs -were not subjected to fixation. The lungs were not examined with a dis- 
secting microscope. Sections for' microscopic examination were made from two areas. The 
sites from which the blocks were taken are not known. In the sections examined, there 
was slight congestion and a few small areas of complete atelectasis. These sections were 
not available for subsequent review. The heart showed a patent ductus arteriosus. Micro- 
scopic examination of the ductus showed slight fibrosis and Ij’mphocytic infiltration in the 
adventitia; the intima was replaced by almost acellular material in which lay a few fibro- 
blasts. The remainder of the examination was essentially negative. There was neither 
cervical nor retroperitoneal emphj'sema. The brain was negative. 

Case 5. — Infant W., a boy, was bom Feb. 20, 1916, at Hermann Hospital, at 2:09 AM., 
weighing 3,500 Cm. Delivery was accomplished with low forceps without episiotomy. 
Position was left occipitoanterior. The mother was a 22-year-old Negro, gravida 3, 
para 2. The first two stages of labor lasted about ten hours. The mother received 100 mg. 
of demerol intramuscularly during labor and Pentothal Sodium intravenously during de- 
livery. The infant was born with the umbilical cord around his neck. The skin was 
deeply stained with meconium. About two hours was required to establish respiration. 
A tracheal catheter, Coramine, oxygen, and artificial respiration (tj-pe not recorded) were 
all used. Finallj- the infant began to breathe in gasps. 

The infant continued to do poorly. Oxygen was administered continuously. Respira- 
tion was rapid and shallow. At 11:00 A.M., physical examination showed marked molding 
of the head with overriding of the cranial bones. There was a hematoma of the right 
eye and scalp. The percussion note over the left chest was dull. At 2:00 p.m., anteroposterior 
and left lateral roentgenograms of the chest were made. These films are illustrated in Fig. 6. 

At 2:45 P.M., the anterior mediastinal space was aspirated and 15 c.c. of air obtained. 
A left thoracentesis obtained 20 c.c. of air and a right thoracentesis obtained 8 c.c. of air. 
At 3:30 P.M., the roentgenographic examinations were repeated. These films are illustrated 
in Fig. 7. At 5:00 P.M., 180 c.c. of air was removed from the right pleural space. The infant 
expired at 5:45 p.m.^ 




B. 


Klc S— /I, Case 4 AP xlcft -niUi the Infant Ijmff on his back. There is atelectasis of 
the richt upper lobe There Is a partial left PT. It Is surprising that there Is not a larger left 
PT and a more marked collapse of the left lung, because thoracenteses demonstrated that the 
air In the left pleural ca\lty was under great tension (note how the left diaphragm Is forced 
downnnrd). This suggests that the further collapse of the left lung was pretented by trapped 
air, likely PIE, 

B, ^tcral tiett nltb the Infant Ijmg on his right side. There is a large collection of 
suhstcrnal air, seemingly in the anterior and sujierlor mediastinal spaces Post-mortem ex- 
amination ahowed a tension left PT and a small right PT. There was no ME 
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A. 



B. 

Fie 6 — A, Case 5 at 2 00 pm. AP view with the infant lying on his back. There is some 
atelectasis of the left upper lobe. There is marked emphysema of the right lung and probably 
of the left lower lobe. 

B, at 2 .00 P.M. Lateral view with the Infant lying on his left side. There Is a large 
collection of substernal air, seemingly in the anterior and superior mediastinal spaces 
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A. 



FiG 7. — A, Cafe S at 3 30 j',’.!, AP -view ivtth the infant lying on his back. There is a par- 
tlaJ left nr with a surprisingly marised shift of the heart and other wediaspnal structures to 
the ncht for the small amount of left PT. At post-mortem examination the air In the left 
pleural space a as found to be under very high tension. There tvas also extensive bilateral 
Pin which. In the case of the right lung, probably pretented, any further shift of the heart and 
other tnedinrilnal structures ana irhlch, in the case of the left lung, probably prevented any 
further collapse. 

B, at 3 30 P.M. Lateral liew ■vilth the Infant lying on his left side. There Is no sub- 
stcmal collection of air to suggest air In the ant»rior mediastinal space. Post-mortem ex- 
amination, howeter, showed cxienslte Jt& 
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Post-mortem examtnaUon . — The pleural spaces were carefully entered under water. A 
tension left PT was demonstrated. On the right a considerable quantity of air also 
escaped, about one-fourth as much as on the left. There was extensive ilE. Numerous 
subpleural blebs of air were present on all surfaces of all lobes. These blebs were par- 
ticularly marked in the hilar regions. A drawing of the thoracic viscera is illustrated in 
Fig. 8. The entire lungs were fixed in 10 per cent formalin before cutting. The lungs 
were not examined with a dissecting microscope. 



Pig. 8. — Case 5. A draving of the thoracic viscera. Note the large subpleural blebs of air 

Note the extensive MB. 

« 

A section from each lobe was taken for microscopic examination. There was mod 
erate dilatation and occasional rupture of the smaller bronchioles. The bronchioles and 
alveoli contained meconium and amniotic fluid debris. Alveolar ectasia was moderate m 
the right lung and slight in the left lung. Some of the defects in the septa and pleura 
of the right lung were so laige that they were termed bullous. Perivascular emphysema 
was slight when compared to that found in the other patients. Congestion was equally 
marked in the large arteries and t eins. .Some of these changes are seen in Fig. 9. 

The remainder of the examination was essentially negatite. There was neither cervi- 
cal nor retroperitoneal emphysema. The brain w as negative. 

Case 6. — Infant S., a girl, was born July 10, 194G, at Hermann Hospital, at 5:30 r.si., 
weighing 3,260 Gm. Delivery was accomplished with low forceps without episiotomy. 
Position was left occipitoposterior, spontaneously rotating to left occipitoanterior. The 
mother was a 22-year-old Negro, gravida 5, para 4 She was admitted in advanced 
labor, but apparently the first two stages lasted about eleven hours altogether. The mother 
received Pentothal Sodium intravenously during delivery. The infant was bom with the 
umbilical cord wrapped once around her neck. The amniotic fluid was stained with meconium 
and the infant’s mouth and nose were full of meconium. Respiratory efforts were poor 
but included the use of the accessory muscles of respiration. Efforts at resuscitation in- 
cluded the use of a tracheal catheter, coramine, inhalations of oxj-gen, and a mechanical 
respirator. 
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The infant became cyanotic in spite of tbc continuous aanunistraUon ot osy^ 
Respiration was labored and the chest was byperespanded. At first no J 

be Lard over the entire chest? later they could be heard accompanied by fine cracUing 
rales. There was a large cephalohematoma- 

The infant grew worse. Although the entire body was cyanotic, the cyanosis was 
much worse about the head and neck. The chest became markedly e^anded, being main- 
tained at extreme inspiration, with a small respiratory excursion, , At 11:30 F.SEanteropo^eri r 
and left lateral roentgenograms of the chest were made. These films are illustrated in Fig. 10. 
At 11 vis P.SJ. the infant expired. 

Post-mortem exatniaation.— The pleural spaces were carefully entered under water. A 
large amount of air escaped from the right pleural sac so rapidly as to suggest that it 
had been under considerable tension. No air escaped from the left, however. There was 
no-ilE. Numerous subplenral blebs of air were present on all surfaces of the right lower, 
right middle, and left lower lohes. 



I't Photomicrosrapli f approximately X75) of a section from the ric-ht middle 
looe. Xotc Che duated and torn alveoli, the hemorrhage, and the adjacent atelectatic area. 

After fixation of the lungs in 10 per cent formalin, they were cut and examined under 
a dissecting microscope. The same findings were present in all lobes. There was extensive 
pent ascular interstitial emphysema. Extensive interstitial emphysema extended along con- 
nective tissue planes and along interlobular septa to the pleura. Some of the interstitial 
emphysema was in small pockets. All of these changes were particularly marked in the 
hilar regions. There was marked cctasi!i. Rome idea as to the extent of these changes 
may be obtained from Eigo. 4, 11, and 12. 

Sections were taken from each lobe for microscopic examination. Alveolar ectasia 
was marked. There was marked septal, pleural, and perivascular interstitial emphysema 
with apparent communications with alveoli. Hemorrhage into the spaces was marked, 
home of these changes are seen in Figs. 13 and 14. 

tion showed a few small epicardial petechiae. The remainder of the examina- 

The brain wls ncglt^T'"'"' «troperitoneal emphysema. 
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S. 


FIb. 10 — A, Case 6. AP view with the infant Itintt on her back. There is atelectasis of 
almost the entire left lung except the lower portion of the left lower lobe. There Is a partial 
right PT. It is surprising that there Is not a larger right PT and a more marked collapse oi 
tlie right lung, because autopsy demonstrated the PT to be a tension one. This suggests that 
the further collapse of the right lung was prevented by trapped air. likely PIE. Note that the 
air in the right pleural space seems to extend across the midline to the left of the vertebral 
column This probably explains the substemal collection of air seen In the left lateral view 
(See Fig. lOB). 

B, Lateral view with the infant lying on her left side. There Is a collection of substemal 
air seemingly In the anterior mediastinal spate. This. howe\er. Is probably air In the right 
pleural sac herniating across the midline in the anterior mediastinal space (See Fig. 10, A). 
Post-mortem examination showed a right tension PT and bilateral PIE, but no MB- 
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PATHOLOGY ' 

The most revealing investigation of the pathogenesis and problem of air 
outside of the normal respiratory pathways has been that of ilacklin. A re- 
view of both experimental and clinical aspects of which he is a co-author" 
should be studied by anyone interested in this subject. His work* demon- 
strates that the most likely and probably the most common sequence of events 
is as follows: air first passes through multiple and minute ruptures of the 
alveolar walls which border upon blood vessels, to form perivascular collec- 
tions of air. From here the air progresses along the blood vessels to reach 
the mediastinum. From the mediastinum the air may travel superiorly to 
produce cervical subcutaneous emphysema, or travel inferiorly to produce 
retroperitoneal emphysema and pneumoperitoneum. Also from the mediastinum 
the air may travel into the interstitial tissue of the other lung, rupture into 
the pericardial sac, or rupture the mediastinal pleura to enter the pleural sac. 



the Msceral pteura. B, Larse suhpteural Webs Thi \ IntetlobMtar septum to 

imwrlor Interrupted line to form a*^bp?eurW bieb of air an^ sSn 

••”0 to form a bleb of air In the pleura. C iiSiv* alone the Inferior interrupted 

g- Co lections of nlf ouUIde of & ^rm& mOiw^ a blood veSsel. 

Note the ecncrallzed cetasla. pauiva>3. other similar coUecUons may be seen- 


All except one (Case 4) of the patients reported here had PIE and in thi- 
th. toss .ere „o. feca bstoe outtin,, .he tog. ^Ire to «a“£a 

ttoou, etolrsema. Nto bed re.toperitetol etoWa H™), ^ S 


276 


THE JOUBNALi OF PEDUTRICS 


patients had PT. The obvious implication is that, in the newborn infant, inter- 
stitial pulmonary air can rupture the visceral pleura to produce PT directly. 
Tills is apparently what happened to two of three rabbits when Mackhn® sub- 
jected their lungs to general overinflation. Van Allen and associates® had a 
similar experience with the lungs of rabbits. This suggests that the stiueture 
of the lungs in the newborn infant more closely approximates that of the 
rabbit than that of various other animals used by both investigators. This 
does not mean that in the newborn infant the air may not enter the medi- 
astinum. Certainly it did in Case 5 • Fisher’® has reported a newborn infant 



Fig*. 12 — Case 6 Very low magnification (appro\imatelv X7) of the cut surface of the 
fixed right middle lobe A, Perivascular collection of air which extends along an interlobular 
septum to surround a second \essel at B and continues bejond C to reach Uie pleura just out- 
side the field. D, Collection of air outside of the normal patliways. 


coming to autopsy who had PIE and JIE but not PT. Nor does it mean that 
in the newborn infant IME may not precede PT so as to suggest that the first 
caused the second. Gumbiner and Cutlei" mentioned such a case. It seems 
very likely that in newborn infants interstitial pulmonary air can produce PT 
by either of two mechanisms: (a) rupturing the visceral pleura directly, or 
(b) first producing kIB and then rupturing the mediastinal pleura. 

Joannides and Tsoulos® found that dogs, in whose pleural cavities a small 
rubber catheter had been introduced to allow the escape of air, survived an 
intratracheal blast of air fatal to other dogs not so treated. This emphasizes 
the importance of PT in airblock. However, in tJie newborn infant, PIE and 
ME may prove fatal without PT intervening.’® Moreover, in the newborn 
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infant ilE has been observed wbicb showed evidence of reduction of the ME 
and clinical improvement coincident with the development of PT.^^ These 
views may be partially reconciled by the fact that pneumothoraces may vary 
in amount, in tension, and in whether unilateral or bilateral. Four (Cases 2, 
4, 5, and 6) of our six patients indicate that in the presence 'of PIE an appar- 
,ently small or moderate PT may be mider a very high tension. The air 
trapped in the lung tissue prevents more than a moderate collapse. It has 
been stressed^ that the pressure in a PT can be raised to greater than atmos- 
pheric only by expiration and not by inspiration. It is only during expiration 
that air in the lung is under a pressure greater than atmospheric, and may 
be under a pressure much greater than atmospheric during forced expiration. 
It may be easily understood that air trapped in the lung tissue, tending to 
splint it in an expanded form, might lead to strong expiratory effort. 

In animals, ME alone may result in grave consequences, probably because 
of pressure on the great vessels.’-’ In newborn infants, aspiration of ME 
may relieve alarming symptoms.” 

To our knowledge there is no report of an autopsy on a newborn infant 
in which the sole finding that could have caused the death was PIE. Never- 
theless, at autopsy we have been deeply impressed with this finding, particu- 
larly when it is widespread. Being trapped in the lung, the air holds it in a 
state of inflation and splints it so as to prevent deflation. In some of our 
patients PIE was so extensive that it was difficult to understand hoAv there 
could have been a significant respiratory excursion. This, together with the 
interference in the pulmonary circulation occasioned by compression of the 
vessels by the perivascular collections of air, might easily be fatal. 

Certainly the possibility of PIE leading to air embolism (as already dis- 
cussed) needs further investigation. Lindblom’* found air in the circulatory 
system of newborn infants who failed to respond to strenuously applied 
methods of artificial respiration. 

Apparently, extension of the air to extrathoracic locations is not a serious 
complication. Its appearance in the cervical subcutaneous tissues may be 
accompanied by clinical improvement, the pressure caused by the aberrant 
air inside the chest hamng been decreased.® Cervical subcutaneous emphy- 
sema,’’ retroperitoneal emphysema,” and pneumoperitoneum’ have been 
I’epoi’ted complicating airblock in the newborn period. 

One very interesting aspect of airblock is the probability of acute or, pos- 
sibly better, subhcute cor pulmonale. Pulmonary h 3 q)ertension resulting from 
pressure on the pulmonary vessels by perivascular collections of air very 
likely increases considerably the work of the right ventricle. Some evidence 
of this, such as dilatation of the right ventricle, might be present at autopsy. 
We are not able to discuss this phase of the subject further, since these pa- 
tients were not examined with this particularly in mind. However, evidence 
very indicative of pulmonary hj’pertension is mentioned later in a footnote under 
the discussion of etiology. 
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ETIOLOGY 


As PIE is apparently tlie first and essential step in the production of zvc- 
block, a search for the cause narrows to this phase, hlacklm’s work m(h- 
cates: (a) that PIE may occur when alveoli are overinflated, particular^ 
when accompanied by increased intra-alveolar pressure; and (b) that PIE 
may occur when the caliber of the pulmonary blood vessels is reduced, par- 
ticularly when accompanied by increased intra-alveolar pressure. The caliber 
of the pulmonary blood vessels may be reduced by heart failure, stenosis or 
insufficiency of the pulmonary valve, or pulmonary embolism. However, it 
has been emphasized* that forced expiration ■will result in a decreased return 
of blood to the right heart and therefore a reduced amount of blood available 
for the pulmonary circulation. This nnll result in a correspondingly decreased 
caliber of the pulmonary blood vessels. 

PIE, then, might result from compensatory overinflation occasioned by 
atelectasis. Pour (Cases 1, 4, 5, 6) of our six patients had roentgenographic 
evidence of atelectasis. PIE might more easily be produced in the presence 
of congenital heart disease. Of sixty-nine patients "with PT in the newborn 
period reviewed by DeCosta,^ four had cardiac anomalies. One (Case 4) of 
our six patients had a patent ductus arteriosus. However, it is doubtful if 
much importance can he attached to this particular anomaly at this stage of 
life.* PIE might result from the irregular respiration sometimes caused by 
intracranial hemorrhage. Of three antopsied newborn infants ■with PT 
reported by Elkin,*^ all had intracranial hemorrhage. In four of omr six 
patients the brain was negative. In two it was not examined; however, one 
of these two (Case 3) had bloody cisternal fluid. 

In three (Cases 3, 5, and 6) of our six patients the amniotic fluid was 
stained with meconium. This is commonly taken as evidence of fetal distress, 
particularly anoxia. In two (Cases 3 and 5) microscopic sections of the lung 
showed meconium in the bronchioles. In one (Case 2) version and extraction 
was necessitated by prolapse of the umbilical cord. In two (Cases 5 and 6) 
the umbilical cord was wrapped around the infant’s neck. Although one 
(Case 2) received two intracardiac injections of epinephrine before airblock 
was diagnosed, this does not necessarily indicate that the intrathoracie punc- 
tures led to the development of airblock. The condition of the infant was 
very poor, probably due to airblock, before the injections were administered, 
Sloreover, in no other significant feature does this case differ from the other 
fi'vc. In four (Cases 1, 2, 5, and 6) it was very difficult to establish respiration. 
Two (Cases 1 and 5) received artificial respiration, but the type ■was not re- 
corded.^ One (Case G) received artificial respiration by means of a mechanical 
respirator. In four (Cases 1, 2, 5, and G) efforts at resuscitation included the 
tracheal catheter. In one (Case 4) the sequence of events suggests 
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that airblock of mild to moderate severity was made much worse by hyperpnea 
occasioned by diarrheal acidosis. 

It seems apparent that the factors related to the production of airblock 
experimentally^ were easily present in these six patients. 

Wilson and Farber’® hai'e shoivn that the expansion of airless lungs re- 
quires a much greater negative pressure than does normal inspiration. This 
was attributed to cohesion of the moist surfaces of the air passages in col- 
lapsed lungs. They concluded; “The first breath of a newborn baby may 
thus be its most difficult one. For a variable period after birth, especially 
vigorous inspirations must be maintained ...” Striking changes in both the 
cells lining the alveoli and the connective tissue of the lung parenchyma are 
occasioned by the establishing of re.spiration. When these factors are con- 
sidered, one wondei’s that PIE is not more frequent than is commonly believed; 
probabl}’’ it is. 

SYSIPTOMS AND .SIGNS 

We do not think that a review of our patients adds any significant in- 
formation to the symptomatology of airblock. This has been adequately out- 
lined and discussed elsewhere.-’ *’ “• For these reasons we are omitting 
a discussion of this aspect of the subject. We would, however, like to em- 
phasize the striking appearance of .some of these infants. The ehest is e.x- 
panded at or near full inspiration. In spite of effort, the infant is unable 
to more than partly expire. The respiratory exciu'sion is thei’efore limited. 
This, together with cyanosis, .should immediately suggest airblock. 

ROENTGENOGRAPHIC FINDINGS 

The criteria for a roentgenographic diagnosis of PT are quite well known 
and need no review here. As alreadj’ mentioned, in the presence of PIE, the 
size of a PT may have no relationship to its pressure. The lung, splinted by 
the PIE, may be prevented from more than a moderate collapse ; yet the PT 
maj’^ be under a very high tension, as evidenced by shift of the mediastinum 
and depression of the diaphragm. 

The criteria for a roentgenographic diagnosis of pulmonary emphysema 
are also quite well known and need no review here. The differentiation of 
types of pulmonary emphysema maj' be difficult. As discussed by Caffey,°" 
some information may be obtained by comparing inspiratory and expiratory 
findings : In compensatory emphysema, the heart and other mediastinal struc- 
tures are pushed away from the involved lung on inspiration. In obstructive 
emphysema, the heart and other mediastinal structures are pushed toward the 
involved lung on inspiration, because of expansion of the other lung. In bi- 
lateral obstructive emphysema the cardiac and supracardiac shadows become 
smaller on expiration, because of the squeezing effect of the dilated lungs. 
This is contrary to what is normally seen.“° Although in a comparison of 
inspiratory and expiratory findings PIE would no doubt act like obstructive 
emphysema, we did not include this procedure in our examination of these 
cases. 
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JEB may be apparent on an anteroposterior or posteroantenor film* of tlie 
chest as evidenced by a liiiear shadow of air along either side of the media^innm 
or along the border of the heart. However, in the newborn infant, 5IE may 
be present yet these views not show it. For this reason the value of a lateral 
film of the chest has been stressed,” particularly for air in the anterior portion 
of the mediastinum. In this view the air is visible in a collection just pos- 
terior to the sternum. In A previous report^* we have expressed our doubts 
as to the value of this riew, if a FT is also present. We believe that we now 
have evidence to support these doubts. 

In the five patients (Cases 1, 3, 4, 5, and 6) who had lateral roentgeno- 
grams, all showed a substemal collection of air. Yet only one (Case 5) had 
5IE. All five had PT. The obvious implication is that PT can cause an 
apparent substemal collection of air. A valid criticism may be that the in- 
fants were photographed Ipng on the side and that this apparent substemal 
air is due to shift of air inside the pleural space. However, this criticism 
would not be important if the PT were under considerable tension, as was 
present in four (Cases 2, 4, 5, and 6) of the five patients. A tension PT would 
hold its form because of its pressure. Our conclusion is that PT alone, par- 
ticularly if under tension, can cause an apparent collection of substemal air, 
probably because of herniation of the anterior mediastinum. Actually, a re- 
view of the figures illustrating the roentgenograms of Cases 1, 3, and 5 sug- 
gests that the expanded lung of PEB can cause an apparent collection of 
substemal air (this would be particularly trae if the film were slightly over- 
exposed) . 

liloreover, the one patient (Case 5) who did have ilE showed an appar- 
ent collection of substemal air at 2 -.00 p.ii. but not at 3 -.30 p.m. This may be 
due to the fact that 15 c.c. of air was aspirated from the anterior mediastinum 
at 2 -.45 p.M. Prom the loculated type of ilE seen at autopsy (see Fig. 8) it is 
difficult to believe that the aspiration removed a high proportion of the air. 
The obvious implication is that extensive SEE can be present although a lateral 
roentgenogram of the chest docs not show a substemal collection of air. 


TREATMENT 


It is probable that most cases of airblock in newborn infants are slight 
and cause no symptoms. In many more the symptoms are mild and sponta- 
neous recovery will likely ensue. Treatment of such patients may well he 
restricted to increasing the oxygen concentration of inspired air. 

In patients with airblock of more than moderate severity, more vigorons 
therapeutic measures may he indicated. If a large PT or a tension PT is 
present, aspiration is advisable. If a tension PT recurs it may he desirable 
to perform a closed thoracotomy and connect the tube to a water trap so as 
to allow aw to escape but not enter. This was done in Case 2. The adris- 
— procedure is suggested hy animal experiments.® Air may be 
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present in the mediastinnm in an amount sufficient to •warrant efforts at its 
removal. Surgical measures designed to relieve ]\IB 'have been reviewed by 
Hammond.®^ Since aspiration of the anterior mediastinum may remove a 
significant amount of air,^^' this step should be tried first. A therapeutic^ 
approach to the problem of PIE is more difficult. Removal of air from exten- 
sions such as ME or PT might relieve the pressure of the PIE. 

CONCLUSIONS 

1. Methods of post-mortem examination used in the newborn period should 
include measures to detect the presence of aberrant air. 

2. In newborn infants, interstitial pulmonary air can produce pneumo- 
thorax by either of two mechanisms: (a) rupturing the visceral pleural di- 
rectly, or (b) first producing mediastinal emphysema and then rupturing the 
mediastinal pleura. 

3. The possibility of pulmonary interstitial emphysema producing air em- 
bolism needs further investigation. 

4. The effect of pulmonary interstitial emphysema upon the heart needs 
further investigation. 

5. Factors which may lead to the production of pulmonary interstitial 
emphysema are not infrequently present in the newborn period. The incidence 
of pulmonary interstitial emphysema in this period is undoubtedly higher 
than is commonly believed. 

6. In the presence of pulmonary interstitial emphysema, the size of a pneu- 
mothorax may have no relationship to its pressure. The lung, splinted by the 
pulmonary interstitial emphysema, may be prevented from more than a mod- 
erate collapse, yet the pneumothorax be under a very high tension. 

7. An apparent substernal collection of air in a lateral roentgenogram of 
the chest is not diagnostic of mediastinal emphysema, if a pneumothorax is 
also present. Moreover, mediastinal emphysema of significant proportions may 
exist without this roentgenographic sign being present. 

The authors wish to express their appreciation for the aid and suggestions of Drs. 
"Violet H. Keiller, D. G. Henderson, and T. C. Worth of the Departments of Pathology and 
Radiology of the Hermann Hospital, and for the cooperation of the Department of Visual 
Education of the Baylor University College of Medicine. 


REFERENCES 

1. Macklin, C. C.: The Pattern of Interstitial Emphysema Induced in the Excised Lung 

of the Calf by Overinflation, Trans. Roy. Soc. Canada Sec. V, p. 69, 1940. 

2. Salmon, G. W., and Forbes, G. B. : Pneumothorax in the Newborn Infant, J. Pediat. 23: 

50, 1943. 

3. Macklin, M. T., and Macklin, C. C.: Malignant Interstitial Emphysema of the Lung 

and Mediastinum ns an Important Occult Complication in klany Respiratory Dis- 
eases and Other Conditions: An Interpretation of the -Clinical Literature in the 
Light of Laboratory Experiment, Medicine 23: 281, 1944. 

4. Davis, C. H., and Stevens, G. W.: Value of Routine Radiographic Examinations of the 

Newborn, Based on a Study of 702 Consecutive Babies, Am. J. Obst. & Gynec. 
20: 73, 1930. 

5. Hartroft, W. S., and Macklin, C. C.: Intrabronchial Fixation of the Human Lung for 

Purposes of Alveolar Measurement, Trans. Roy. Soc. Canada Sec. V, p. 75, 1943. 

6. Joannides, M., and Tsoulos, G. D.: The Etiology of Interstitial and Mediastin^ Em- 

physema, Arch. Surg. 21: 333, 1930. 



SALMON ET AL. : AIRBLOCK IN NEWBORN INEANT 


283 


7. DeCosta, E. J.: Spontaneous Pneumothorax in tho Ne-wbom Infant, Am. J. Obst. & 

Gynec. 39 : 578, 1940. 

8. Mecklin, C. C.: As reviewed by Macklin and Macklin.s 

9. Van Allen, C. M., Lindskog, G. E., and Eiclitcr, H. G.; Collateral Eespiration. Trans- 

fer of Air Collaterally Between Pulmonary Lobules, J. Clin. Investigation 10: 559, 
1931. 

10. Pisher, J. H.: Spontaneous Pulmonic Interstitial and Mediastinal Emphysema in an 

Infant, Can. M. A. J. 44: 27, 1941. 

11. Gumbiner, B., and Cutler, M. M.; Spontaneous Pneumomediastinum in the Newborn, 

J. A. M. A. 117: 2050, 1941. 

12. Jehn, W., and Nissen, E.: Pathologic und Eilinik des Mediastinalemphysems, Deutsche 

Ztsehr. f. Chir. 206: 221, 1027. 

13. Ballon, H. C., and Francis, B. F.: Consequences of Variations in Mediastinal Pressure; 

hlediastinal and Subcutaneous Emphj’sema, Arch. Surg. 19: 1627, 1929. 

14. Lindblom, A.: As quoted by DeCosta^ and Van Allen.o 

15. Stransky: As quoted by Macklin and Macklin.s 

16. Strongin, H.; Tension Pneumothorax in Newborn, Am. J. Dis. Child. 66: 110, 1938. 

17. Elkin, W. P.: Neonatal Pneumothorax, South. Med. J. 34: 029, 1941. 

18. WUson, J. L., and Farber, S.: Pathogenesis of Atelectasis of the New-born, Am. J. 

_ Dis. Child. 46: 590, 1933. 

19. Smith, A. B., and Bowser, J. F.: Spontaneous Pneumomediastinum, Eadiology 38: 

314 1942. ... 1 

20. Caffey, J.: Pediatric X-ray Diagnosis, Chicago, 1945, The Tear Book Publishers, p. 244. 

21. Hammond, A. E.: Emergency Cervical Mediastinotomy in a Case of Massive Medi- 

astinal and Subcutaneous Emphysema Secondary to Eemoval of a Foreign Bodr 
Prom the Bronchus, Ann. Otol., Ehin., fc Larj-ng. 53: 829, 1944. 



SULFADIAZINE PEOPHYLAXIS IN CHILDEEN AND ADOLESCENTS 
WITH INACTIVE EHEU5IATIC PEVEE 


Janet S. Baldwin, M.V. 

New York, N. Y". 

T he use of sulfanilamide as a prophylactic agent against recurrences of active 
rheumatic fever in patients with inactive rheumatic fever has been re- 
ported by various observers.^ The combined evidence of these articles pointed 
to a significantly lower rate of recurrence among the treated cases. In some 
series,^’ * however, the occurrence of various toxic manifestations from sulfa- 
nilamide constituted a considerable problem. With the advent of sulfadiazine, 
and encouraged by the favorable results in our four years’ experience with 
sulfanilamide prophylaxis, it seemed advisable to make further observations 
using sulfadiazine daily as a prophylactic agent in inactive rheumatic fever. 
Not only was sulfadiazine known to be ,as effective against Beta hemolytic 
streptococci as sulfanilamide, but it also had the added advantages of a lower 
incidence of toxic manifestations and a somewhat more prolonged maintenance 
of drug concentration in the blood. 

The present report deals with two years’ experience with sulfadiazine 
given prophylaetieally to a group of inactive rheumatic subjects regularly under 
the care of the Bellevue Children’s and Adolescents’ Cardiac Clinics. The 
study was made from October, 1943, to October, 1945. Due to wartime curtail- 
ment in medical and laboratory staff, the group was of necessity smaller than 
one would have wished, the total number of patients having been curtailed to 
allow for closer individual supervision. 

TREATED AND CONTROL GROUPS 

Selection of Cases . — Two gi’oups of equal size were selected for this study, 
one to receive prophylactic treatment, the other to serve as controls. All pa- 
tients had a definitely established rheumatic past historj’’, but were in the in- 
active stage both by clinical and laboratorj’’ criteria when admitted to the study 
groups. Each patient to receive sulfadiazine was matched as closely as possible 
with an individual control patient in respect to sex, age, years since last signs or 
sj-mptoras of rheumatic activity, number and severity of previous rheumatic at- 
taclis, and degree of cardiac involvement.* 

The length of previous prophylaxis vras also matched in those control and 
sulfadiazine-treatment patients selected from the group that had received sulfa- 
nilamide proph 3 dactically in earlier jmars. 

Number of Patients and Length of Observation . — There were fifty-one in- 
dividuals each in the treated and control groups; in both groups, twenty-eight 
patients had received sulfanilamide previously, while twenty-three were new to 
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• Comparison of the treated and control groups in terms of the above factors Is sho^Ti 
In Table I. 
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prophylactic treatment. Thirty-six subjects were treated throughout two years 
and fifteen through one year, the individual control patients being followed 
during concommitant years. Thus there were eighty-seven treated-patient 
years and eighty-seven control-patient years observed during the study. 

Clinic Procedure.— Before admission to the treatment or control group, all 
patients were closely questioned and given a complete phpical examination, and 
laboratory studies were made (erythrocyte sedimentation rate, electrocaraio- 
gram,,and x-ray of the heart for size and shape) to serve as base line and to 
rule out rheumatic activity. No patient received the drug or was used as a con- 
trol until three months or more after all evidence of previous rheumatic activity 
had ceased. 


Table I. Cowpaktsox op Tp.eated and Coxteol Groups 


COMPAKISON FACTOnS 

TKEitTED CROUP 

(87 patient 

YEARS) 

(%) 

CONTROI. CROUP 
(87 PATIENT 
YEAP.S) 

(%) 

Sex 

Male 

45 

43 

Female 

55 

58 

Aae Distribution in years 

4-8 

G 


9-12 

17 

15 

13-16 

54 

51 

17-21 

23 

28 

Fears Since Last Efieumatio Attack 

1 

26 

23 

2 

23 

22 

3 

26 

28 

4 

18 

20 

5 

7 

7 

Number of Previous Attacks 

1 

18 

18 

2 

23 

42 

3 

25 

19 

4 

23 

11 

5 

11 

10 

Distribution of Cardiac Diagnoses* 

Possible and Potential Heart Disease 

26 

29 

Enlarced benrt 

Slitral insufficiency 

22 

18 

^litral insufRcicncy and stenons 

30 

28 

Hitrtxl insufncicncv stenosis and 15 

18 

aortic insufficienev 

Mitral insufficiency and stenosis and 7 

aortic inEuffieiency and stenosis 

7 


tic me crltcr^ for the ClaEsiflcatlon and DlasnosSs of 

Heart Disease: Heart Committee of the Lew York Tuberculosis and Health AssociaUon. 


Patients in the treated group were examined, hemoglobin was determined 
and total white cell and differential counts and urinalysis were made once a 
week during the first seven weeks of sulfadiazine therapy. Subsequently, these 
patients were seen once a month for two months and at six-week intervals’there- 
after. Routine blood counts and urinalyses were not done at each visit beyond 
the eleventh week of treatnent. These were cheeked, however, appro.ximately 
cvciy three months in patients shoiring no abnormal laboratory endin'^ In 
the few subjects where suspicious blood or urine changes occurred, the Jatient 
returned at frequent intcn-als for further laboratorj' studies 
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The control patients were examined routinely every two to three months 
and more frequently where rheumatic activity was suspected. In *both con- 
trol and treated groups, sedimentation rates and electrocardiograms were taken 
repeatedly whenever there were symptoms or clinical signs suggestive of rheu- 
matic recurrence. 

Drug Administration . — Children weighing less than 110 pounds received a 
dail}’- single dose of 0.5 Gm. sulfadiazine in the morning. Those weighing over 
110 pounds took a daily total of 1 6m. of sulfadiazine, one 0.5 Gm. dose in the 
morning and one at bedtime. The 4-year-old child (weight 33 pounds) main- 
tained a satisfactory level on 0.25 Gm. once a day. With these doses, blood 
sulfadiazine levels were found to average between 1.0 and 3.5 mg. per cent. The 
drug was administered continuously throughout the year. i 

Jtlieumatic Recurrences . — 

Treated Group: One case of recurrent active rheumatic fever occurred 
during the eiglity-seven patient years in the treated group. 

L. B., a 14-year-old girl, whose rheumatic history started at the age of 6 
years, had, by 9 years of age, developed a markedly enlarged heart and evi- 
dence of congestive failure sufficient to require digitalization. From the age 
of 10 years she received prophylactic sulfonamide during four seasons, getting 
along fairly well on restricted physical activity. In October, 1944, she developed 
pain in the chest and fever. She was found to have pericarditis and further 
evidence of congestive failure, gaining 5 pounds in one week. The liver was en- 
larged to four fingerbreadths below the eostal margin. On absolute bed rest 
in the hospital and moderate doses of salicylates, the rheumatic activity and 
failure gradually receded. Despite repeated nose and throat cultures, no B 
hemolytic streptococci were found. However, there was a slight rise in the 
antistreptolysin titer of the blood. 

Control Group: There were seven cases (six definite, one probable) of re- 
current, active rheumatic fever in the eighty-seven patient years in the con- 
trol group. The six definite cases included unequivocal signs of activity, both 
bj' clinical and laboratory evidence (Table II). 


Table n. Evidence of Eheuiiatic Activity in Control Cases 


CASE 

AGE (YR.) i 

CARDTAO 

DIAGNOSIS 

FEVER ! 

ARTHRI- 

TIS 

TACHY- 

CARDIA 

DEVELOP- 
MENT OF 
NEW 
MURMUR 

ELEVATED 

SEDI- 

MENTA- 

TION 

KATE 

PRO- 
LONGA- 
TION OF 
P-R 

INTERVAL 

increase 
IN SIZE 
OF HEART 
BY 

X-RAY 

W. K. 

9 

Po>sible and Po- 
tential 

-1- 

-i- 


- 

+ 

- 

-1- 

E. C. 

13 

Possible and Po- 
tential 

“ 

+ 





-1- 

J.P. 

14 

Possible and Po- 
tential 

+ 


-e 

+ 

•e 

-I- 

+ 

E.C. 

EH MI MS AI 

-i- 


+ 

- 


-t- 

- 

14 

P. C. 

EH MI MS AI 

-I 

+ 

-e 

- 

-t- 

- 

+ 

17 

A. D. 

17 

EH MI MS AI 
AS 

+ 

+ 

+ 

“ 

+ 


-I- 


EH = enlarced heart; MI = mitral Insufficiency; MS = mitral stenosis; AI = aortic 
Insufficiency; AS = aortic stenosis. 
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The one control patient considered as probably active was a 20-year^ld 
girl with an early onset of rhenmatic history and advanced heart disease. She 
had received prophylactic sulfanilamide for three seasons until July, 194Z. 
After that date without sulfa-prophylasis there was no evidence of rheumatic 
activity until November, 1944. She then developed precordial pain, auneular 
fibrillation, and rapidly progressive congestive failure. Her penod of observa- 
tion in the hospital was only two days when she was taken home and died shortly 
thereafter. Post-mortem study was not obtainable. 

ToxiciUj.— In the group of patients treated with prophylactic suKadiazine 
we encountered no toxicity necessitating permanent cessation of treatment. One 
child complained of some dizziness and fatigue during the first weeks of taking 
the drug, but these s 3 nnptoms subsided without withdrawal of sulfadiazine. In 
no case did blood counts show any total white cell count below 4,000 or poly- 
morphonuclear cell count below 38 per cent. In a few instances, counts between 
4,000 and 5,000 were found, and in other few instances, polymorphonuclear 
counts between 38 and 50 per cent, 'Where these occurred, blood counts were 
followed at frequent intervals, but all soon returned to normal range without 
stopping the drug. In only one child was the drug stopped for four days be- 
cause of a low total white cell count (4,000), and then reinstituted without difS- 
culty. 

"With the small daily dose of prophylactic sulfadiazine we did not encounter 
any renal complications. Rare red cells were seen in a few urine specimens and 
an occasional trace of albumin was reported, but it is significant that these find- 
ings were not persistent in any patient when another urine specimen was ex- 
amined within a short period of time or on later examination. 


DISCUSSION 


In this group of inactive rheumatic subjects, results with sulfadiazine as a 
prophylactic agent against recurrences proved to be as satisfactoiy as those ob- 
tained from sulfanilamide. "With closely matched groups, the incidence of a 
single recurrence in the treated group (1.2 per cent) in contrast to one prob- 
able and six definite recurrences in the control group (8.0 per cent) is signifi- 
cant. The relatively low rate of recurrence in the control group is of interest 
and may be partially explained as related to a rather low general incidence of 
rheumatic activity during the same time interval as observed both in the rest of 
the Bellevue Children’s and Adolescent’s Cardiac Clinics and on the wards of 
the Children's Medical Service. 


Concerning administration of the drug, the use of less frequent doses once 
or twice a day with sulfadiazine as compared to twice or three times a dav with 
sulfanilamide proved to be a distinct asset. Where daily medication must be 
taken regularly over a period of months and years, cooperation on the part of 
the patient is best when the number of daily doses is reduced to a minimum. 
Irepoufv, sulfa-prophylaxis was discontinued during the summer and re- 
1943, the continuous use of prophylaxis throughout the 
year was instituted, as we had observed a significant number of cases of active 
rheumatic fever, both initial and recurrent attacks, ocenmng dX Se ^ 
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mer months of several preceding years. This change also obviated the increased 
clinic and laborator}^ load necessary when reinstituting sulfa-prophjdaxis in the 
fall. 

Despite our good fortune in not encountering any serious toxic manifesta- 
tions, it is to be emphasized that such should be watched for and that the total 
white cell and poljTnorphonuelear counts sliould be followed at least through 
the first two months of prophylactic therapy. Urine specimens should be ex- 
amined for albumin and red cells at regular Intervals throughout treatment.^* 

The possible danger of development and infection from sulfa-resistant 
strains of hemolytic streptococci was watched for following nev's of such develop- 
ments in certain of the armed service camps. No such eases occurred during 
this studJ^ It should be noted that this treated group is small and also that the 
individuals we dealt with lived in homes widelj' scattered throughout New York 
City. These two points are in important contrast to the tremendous numbers 
treated and the close, constant contact of camp conditions notable in the reports 
on development of sulfa-resistant strains following sulfadiazine prophylaxis in 
the armed forces.^^’ 


SUMMARY 

1. In fifty-one inactive rheumatic children and adolescents treated with 
prophylactic sulfadiazine for eighty-seven patient years, one recurrence of active 
rheumatic fever was observed. In an equal number of closely matched controls 
observed throughout the same time period, one probable and six definite recur- 
rences of active rheumatic fever occurred. 

2. No instances of sulfadiazine toxicity necessitating permanent discon- 
tinuance of treatment were encountered. 

3. It would seem more protective to the patient and more convenient in a 
clinic group to maintain prophjdaxis throughout the year. 
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the cardiopathy op SICEl/B CELL ANEiillA AND ITS 

DIFFERENTIATION PR05iI RHEUilATIC CARDITIS 

Baebara. CtjTTIxg Halpebn', M.D., axd Harold K. Faber, M.D. 

Sax Fraxcisco, C.vuf. 

1 N CLINICS such as our ovnx -where there is a considerable Negro population, 
1 the problem of diSexentiating bet^veen rheumatic heart disease and the rar- 
diac manifestations of sickle ceR anemia is often troublesome. Accurate distinc- 
tion between the two diseases is important in deciding upon the proper manage- 
ment of the indi-Tidual case. 

The literature on heart disturbances in sickle cell anemia was re-viewed in 
1942 by Klinefelter,^ who added twelve cases of his o-mi. EOinefelter pointed out 
certain peculiarities of the disorder -which serve to distinguish it not only from 
rheumatic carditis, hut also from the changes found in other forms of anemia. 
Wintrobe,^ on the other hand, feels that the changes are similar to, if not 
identical with, those found in other chronic anemias. In relation to diagnosis, 
perhaps the most important of Klinefelter’s conclusions is that rheumatic fever 
and sickle cell anemia do not coincide in the same patient. While he apparently 
overlooked Walker and Murphy’s report*’ in which both conditions were found 
at autopsy, proved exceptions to the mle appear to be exceedingly rare. 

Nearly all reported cases of cardiopathy in sickle cell anemia have been 
in adults. In children, Hamman* reported a case in 19E3, and King and Jane- 
way’’ another in 1937. The foUo-ning case is reported because of the apparent 
infrequency of the disorder in child’-en and because it illustrates the diagnostic 
difficulties. 

CASE REPORT 


M. W., a 12-year-old Negro girl, rras first seen at the Stanford Children’s Clinic in 
1914. Her presenting complaints began at the age of 9 years when she developed “aching 
joints all over the body.” These -ss-ere associated ivith a low-grade fever and estreme fatigue. 
She was taken to a hospital where the diagnosis of acute rheumatic fever -with heart disease 
and sickle cell anemia was made, and bed rest ordered. Eight months later the joint pains 
and fever recurred and she was hospitalized again with the same diagnosis, spending the 
following two months in bed. From this time ontil shortly before we first saw her in 1944 
she had had no symptoms other than being more easily fatigued than her siblings. Three 
weeks previously, she had complained of backache. At no time had she had swollen joints, 
jaundice, or abdominal distress. The family history revealed that three siblings aged 9, 13, 
and 19 years had died of “yellow jaundice.” Tlie mother did not have symptoms, although 
sickle cells were demonstrated in her blood. The patient was admitted to the Children's 
Ward of Stanford University Hospital on June 10, 1944. 

Physical examination revealed a well-developed and noniished 12-year-old Negro girl 
in no acute distress. The skin showed no icterus. Examination of the head, including fundi 
was entirely negative. There were large submandibular lymph nodes. The lungs were clear 
to percussion and auscultation. There -was a prominent, diffuse pulsation ceen in the fifth 
inlcrspaco one centimeter lateral to the midclavicnlar line. A svstoUe thrill was felt in this po- 
sition The heart sounds were clearly heard at the base with P, greater than A,. Only the fct 
sonnd w as well heard at the apex. A grade 4 systolic murmur was present over the entire pre- 

Tronx the Department of Pcaiatrlcs, Stanford Universitj- School ot Medicine. 
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corditun with its marimum intensity over the lower part of the heart. No diastolic murmur 
nor third heart sound was found. The rest of the physical examination, including abdomen, 
back, and extremities was entirely negative. 

Laboratory studies showed hemoglobin of 7.74 Gm. per cent, 2.32 million red cells with 
7.5 per cent reticulocytes, and 14,900 white cells with normal distribution. Heavy sickling of 
the red cells was observed in the counting chamber. Er 3 d;hrocyte sedimentation rate (Cutler) 
was 2 mm. per hour. TJrine, blood Wassermann, stool, vaginal, and nasopharyngeal cultures 
were all negative. Venous pressure was 6 cm. of water j circulation time (decholin, arm-to- 
tongue), thirteen seconds. X-rays of the skeleton disclosed marked thickening of the cranial 
vault. The cardiac shadow was enlarged and “of mitral configuration with a markedly prom- 
inent left auricle which displaces the esophagus” (Fig. 1). The electrocardiogram revealed a 
P-E interval of 0.25 second and notched P waves in aU leads. The ES-T segment was elevated 
in Leads H and IH (Pig. 2). These findings have not changed in the many subsequent 
electrocardiograms. Stethograms taken June 13, 1944, showed a murmur occupying all of 
systole, and a leas intense, early, diastolic murmur before and after a third heart sound 
(Pig. 3). 

The patient was given several blood transfusions. While on the ward she had one 
sickle ceU crisis, consisting of severe pain in the arms and back. This was relieved by 
morphine sulfate. She was dismissed on June 13, 1944, with a diagnosis of rhenmatio 
heart disease and sickle cell anemia. 

During the next nine months she was seen regularly in the Cfiiildren’s Clinic and was 
observed to be getting along fairly well on limited activity. There were brief episodes of 
backache, and toward the end of this period she was more easily fatigued. Her hemoglobin 
having fallen gradually from 11.4 Gm. per cent to 7.9 Gm. per cent, she was again admitted 
to the ward March 13, 1945, for transfusion. During this entry her antistreptolysin titer 
was found to be 100 units per cubic centimeter (normal) and her icterus index was 20 units. 
The sedimentation rate with low carbon dioxide tension was 21.5 mm. and with high carbon 
dioxide tension, 9 mm. per hour. The physical examination and other laboratory findings were 
similar to those of the previous entry. Because of the persistently low erythrocyte sedimenta- 
tion rate and normal antistreptolysin titer, the diagnosis of rheumatic fever was questioned. 
It was felt that aU the findings, including the prolonged P-B interval, were compatible with 
sickle cell heart. She was discharged March 23, 1945, with this diagnosis and it was decided 
that her activity at home needed only to be self-limited. 

She has had four subsequent hospital entries for transfusions. It is of interest that 
she has had eleven of these, and the child herself would come voluntarily to the clinic re- 
questing them. She told us that she developed loss of appetite, irritability, and extreme 
fatigue whenever her hemoglobin was low. In December of 1945, her heart was found to 
be 5 cm. wider by x-ray, and further enlargement was noted in the left auride. The diastolic 
murmur previously demonstrated only by sound tracings had now become audible. Jaundice 
was first noticed by the patient in January, 1946. Her Ever became palpable 3 fingerbreadths 
below the right costal margin in April of this year and subsequently could not be felt. Phys- 
ical examination and stethograms repeated in June, 1946, showed, in addition to the early and 
middiastolic murmurs previously noted, a low-pitched presystolic murmur at the apex (Pig. 4). 

DISCUSSION 

The history in rheumatic infection and sickle cell anemia often displays 
similarities with respect to fatigability, failure to gain weight, dyspnea, pains 
in the extremities, and abdominal distress. The last of these may take the 
form of vague complaints with nausea and vomiting or may manifest itself by 
violent symptoms of pain, tenderness, and involuntary spasm.® We have seen 
instances of both diseases associated with the signs of peritonitis. Often a dis- 
tinction can be drawn based on the location of pain in the extremities. Charac- 
teristically, it should be found in the joints in rheumatic fever and 'along the 
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coui’se of the long bones in siclde cell anemia. It has been our observation, that 
the children themselves usually refer their pain to joints so that we feel this 
is not often a helpful differential point. Conversely, many of our milder rheu- 
matics complain of muscular pain. T. Duckett Jones^ states that this is the 
rule in children. He feels that the tj'pieal migratory polyarthritis with redness, 
heat, and swelling is encountered frequently in adults but infrequently in chil- 
dren. Of greater significance is the response of the pain to, salicylates. Usually 
pain of sickle cell anemia requires more energetic sedation. 



Pig. 2. — Electrocardiogram taken May 10, 1944, Note the P-R interval of 0.25 seconds, notched 
P waves, and elevation of R-ST segments in Leads II and IIL 

Careful evaluation of all the physical findings is of importance. Such 
features as jaundice, generalized lymphadenopathy, hepatomegaly, leg ulcers, 
and either a large spleen or a small, hard one are commonly found in sickle cell 
anemia and are not part of the sjmdrome seen in rheumatic fever. Conversely, 
developing heart disease associated with rheumatic nodules, erythema multi- 
foraie, or chorea, if present, make rheumatic fever more likely. The greatest 
confusion exists in respect to signs present in the heart. Both conditions may 
be associated ufith enlargement, tachycardia, third heart sounds, systolic and 
diastolic murmurs. Enlargement, although present in both instances, is attrib- 
utable to different causes. In acute rheumatic carditis the myocardial damage 
produces dilatation leading to hjqiertrophy, or in rheumatic fever with mitral 
stenosis the abnormally .produced pressure puts strain first on the left auricle 
and later on the right heart, causing enlargement of these parts. The best 
theory to explain the diffusely enlarged sickle cell heart appears to be that the 
long-standing anemia increases cardiac output and eventually such an overload 
leads to a dilatation and hypertrophy affecting all the chambers equally. On 
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aWtation the sigBS may he iaentieal. Thus, in 1942, Klinefelter,* raffing 
attention to the common practice of assuming tiiat apical diastolic murm^ m - 
fTZsl stenosis, analyaed eleven autopsies of patients, all of ^hom had 
siclde cell anemia and tivo in .vliom a secondary diagnosis of rheumatic fever was 
made. Actually, there were no examples of valvular sear^g, although a 
patients had had diastolic murmurs during life. He pointed a relative ste o- 
sis resulting from the failure of the mitral ring to expand along with the ddatmg 
myocardium. Earlier, Bland and associates,® in discussing the production of 
mitral murmurs in rheumatic fever, pointed out that even in this disease, pre- 
systolic murmurs may he heard in patients who prove at necropsy to have only 



Fie. S.— Stethogram at the apex on June 13, 1944, aemonstraUng a mumurjwWch fills ^stole. 
Ml early diastolic murmur is shoTm both preceding and follovrlng a third heart sound. 



FJg. 4 . — Stethogram repeated June 12, 1946, demonstrates the appearance of a presystolic 

murmur. 


myocardial damage without valvular deformity. Care must he exercised, there- 
fore, in making a diagnosis of mitral stenosis on the basis of a mitral diastolic 
murmur alone, since it may occur with either sickle cell or rheumatic heart dis- 
ease and may not in either case represent a true valvular stenosis. 

Laboratory studies are concerned primarily with demonstrating the pres- 
ence of sicklemia. This can be accomplished without difBcnlty by merely oh- 
sennng the red cells in the counting chamber after shaking the pipette for ten 
minutes. If a patient has severe symptoms from his disease, it is usually not 
necessary to use special techniques to bring out the sickling nor make an exhaus- 
tive search for sickle cells. The procedure is done during a routine blood 
count and has proved to be a practical aid. Leueoeytosis, another finding com- 
mon to both diseases, may he misleading. Perhaps because we see milder rheu- 
matics in California, leucocj-tosis has actually been present with greater regu- 
larity in our sickle cell anemias. Eeticnlocytosis is e.xpected with the latter 
conditions. The sedimentation rate is of interest because an increased rate is 
usually considered to he the most constant of all laboratory tests for active 
rheumatic fever. If intravenous blood is drawn in the routine manner and the 
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sedimentation tube is filled witbout delay, thus not allowing much oxygenation, 
the sedimentation rate will be greatly decreased in the presence of sicklemia. 
This point was well demonstrated in 1944 by Winsor and Burch,® who showed 
that the blood in sickle cell anemia could be made to settle more rapidly after 
saturation with oxygen and to slow down markedly with carbon dioxide. The 
sedimentation rate is not so altered in patients with other diseases. This may 
be a useful short cut in diagnosis if a patient suspected of having rheumatic 
fever has an erythrocyte sedimentation rate of only 1 to 3 mm. per hour. The 
notable exception to this rule occurs during acute cardiac decompensation, which 
in itself lowers the sedimentation rate as the result of hemoeoneentration. 

Eleetrocardiogi’aphic findings show similarities in respect to increased P-R 
interval, but this is more frequent and perhaps more marked in sickle cell 
anemia. Roentgenograms are helpful in demonstrating the bone changes in 
sickle cell anemia as weU as the size and configuration of the heart. As men- 
tioned above, a diffusely enlarged cardiac silhouette is the rule with siclde cell 
hearts. Perhaps the best differential criterion is the mere presence of sickle 
cell anemia, which creates a presumption that the cardiac disorder is not 
rheumatic. 

CONCLUSION 

A case of sickle cell cardiopathy in a 12-year-old Negro girl is reported. 
The differentiation of this condition from rheumatic carditis depends on the 
failure of pain in the extremities to respond to salicylates, the finding of 
jaimdice, lymphadenopathy, or an abnormal spleen, the demonstration of ane- 
mia, reticuloeytosis and sickling of the red cells, a slow erjdhrocjde sedimentation 
rate, diffuse cardiac enlargement, a greatly prolonged P-R interval, and the 
characteristic bone changes associated with sickle ceU anemia. 

Rheumatic carditis appears to be extremely rare in patients with sickle 
cell anemia. 
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PACTOES m THE ETIOLOGY OP CONGENITAL HEART ANOilALIES 

Ihsan OoGKAitACi, M.D.,® St. Lotus, Mo., akd 
Htmai? Green, iLD.,! Boston, Mass. / 

A mong the theories coRceming tPe caiisatioTi of congenital anomalies of the 
. Peart, tPe most rridely accepted is tPat in the great majority of eas^ the 
proximate cause is arrest or imperfect development of the heart in early intra- 
uterine life. The question of the primary cause remaiim unanswered. Possible 
causes are environmental factors that affect the growing embryo after fertili- 
zation has taken place, and intrinsic or inherited factors from either parent, 
due to defective germ plasm prior to fertilization. These factors will be sepa- 
rately discussed in the light of data obtained from the cases seen in the 
Infants’ and Children’s Hospitals of Boston. 

environmental eactors 

Disturbance of development occurring between the fifth and eighth weeks 
of intrauterine life, the period when the most rapid growth of the cardiac septa 
and the most complex rotation of the cardiac chambers take place, is the chief 
cause of the great majority of cardiac anomalies.^ Maternal disease at this 
stage of pregnancy may be expected to play a major role in inducing such 
faulty development. In 1941, Gregg® published the first report of congenital 
anomalies in infants bom of mothers who had contracted rubella in the early 
weeks of pregnancy. Since that time, several reports have appeared implicat- 
ing one of the vims diseases in the first trimester of pregnancy. The litera- 
ture on this subject has been reviewed and summarized by Albaugh® and Conte 
and his co-workers.^ Certain questions, however, remain to he answered 
satisfactorily. 

The first of these questions is as to the frequency with which maternal 
virus infections in early pregnancy are followed by offspring with congenital 
anomalies. Pox and Borton” have recently reported their observations with 
rubella complicating early pregnancy, showing that a considerable proportion 
of offspring escaped congenital anomaly. Nevertheless, we feel that, pending 
extensive observations to the contrary, it must still be considered that in the 
case of rubella, at least, infection in the early weeks of pregnancy carries a 
high likelihood of congenital anomaly as a sequel. Jleanwhile, regarding 
vinis and other exanthematous infections besides rubella, we have investigated 
the records of all women admitted to the South Department, or the contagious 
unit,$ of the Boston City Hospital from 1936 through 1945, in an effort to 
determine the frequency with which these other conditions have been followed 
by ano malous offspring. All patients with vims and other exanthematous 

From the Children's and Infants' Hospitals. Boston, Mass. 
PcdIatruS,^°aiIldre^s^U^pitol,^'?slot^° University, St Lonis, Mo. Formerly Fellov? In 
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diseases were studied. Out of 1,387 women admitted -witla various virus and 
other exanthematous diseases, seventeen were pregnant, and of these only six 
were in the first four and one-half months of pregnancy. Our field of investi- 
gation has thus been so narrowed that we find it necessary to apologize for 
’the brevity of this series of cases. The offspring of these six patients were fol- 
lowed. One mother had mumps in the second month of gestation, another 
had measles in the third month, and the other four had scarlet fever at one 
and one-half, two, two, and four and one-half months, respectively. Three of 
the mothers with scarlet fever had received sulfadiazine, in each case for five 
days, the dosage being 4 Gm. initially by morith followed by 1 Gm. doses every 
four hours. In two of these cases the drug was withdrawal on the fifth day 
because of intolerance to it. The mother -who had scarlet fever at four and 
one-half months gestation -was exposed to measles and received gamma globu- 
lin because she was susceptible to the disease. Clinically, measles did not 
appear. In these six verified cases of maternal infection in early pregnancy, 
it is notable that none of the offspring developed a congenital anomaly except 
for a possible minor congenital obstruction of the lacrimal duct in the child 
of the mother ivho had measles in the third month. These findings are listed 
in Table I. 


Table I. Offspring of Mothers With Virus and Other Exanthematous Diseases in 

Early Pregnancy 


CASE 

name 

DISEASE OP 
MOTHER 

REMARKS 

MONTHS 1 
PREG- 
NANT AT 
TIME OF 

1 DISEASE 

BIRTH 
AT TERM 
(r) OR 
PREMA- 
TURE (P) 

SEX 

RACE 

birth 

WEIGHT 

(LB.) 

abnormal- 
ities IN 
OFFSPRING 

1 

L. A. . 

Mumps 

Bilateral; submaxil- 
lary and left pa- 
rotid glands 

2 

T 

M 

Negro 


None 

2 

C. M. 

Bubeola 

Mild 

3 

T 

F 

White 

8 

Obstruction 
of right 
lacrimal 
duct 

3 

H.W. 

Scarlatina 

Treated with sulfa- 
diazine for 5 days 

li 

T 

F 

White 

Ci 

None 

4 

W^M. 

Scarlatina 

Also had broncliial 
asthma 

2 

T 

F 

White 

6i 

None 

5 

J.M. 

Scarlatina 

Treated with sulfa- 
diazine for 5 days 

2 

P(?) 

M 

White 

? 

None 

G 

M. H. 

Scarlatina ; 
exposure 
to rubeola 

Gamma globulin ; 
sulfadiazine for 5 
days 

4i 

T 

F 

White 

7i 

None 


Another question is as to the frequency with which mothers of children 
ivith congenital heart anomaly give a history of infection or exposure to 
noxious agents in the course of pregnancy. In an attempt to answer this 
question, the records of all patients with congenital heart disease seen in the 
Infants’ and Children’s Hospitals during the decade from 1936 through 1945 
were reviewed. The records of 434 patients were su£6ciently detailed in this 
regard to allow reliable conclusions to be draivn. In nine of these cases, 
maternal virus infection was discovered, all in the first trimester of pregnancy 
(Table H). Moreover, all of these patients w'ere observed during the last four 
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years, possibly because in tbis period closer search has been made for any 
history of such infections. 

The occurrence of anterior poliomyelitis in the second month of pregnancy 
followed by congenital anomaly in the offspring is, we believe, the first of its 
kind to be reported. A summary of this case follows : 

G. B., a white, male infant, was the only child of a 19-year-old mother. A diagnosis 
of anterior poliomyelitis was made during the second month of pregnancy, and the mother 
was treated in an outside hospital. No residual paralysis remained. There was no other 
family history of congenital anomaly. The infant was bom at full term with a normal 
delivery. The birth weight was 6 pounds 6 ounces (2.9 kg.). The patient was admitted 
at 9 days of age because of cyanotic spells since birth. 

Physical examination showed a cyanotic, slightly jaundiced baby with moderate dyspnea. 
The conjunctival vessels were extremely prominent and engorged. The chest was asym- 
metrical, with prominence of the right side, where the breath sounds were louder than on 
the left. The heart was greatly enlarged on percussion, mostly to the left. A soft, sys- 
tolic murmur could be heard irregularly along the left sternal border. The liver was 
palpable one fingerbreadth below the right costal margin, and the spleen could not be felt. 
The laboratory findings were within normal limits. Roentgenograms of the chest showed 
that the heart was greatly enlarged, full, and rounded in appearance, suggesting a severe 
type of congenital malformation, probably with a large interauricular septal defect. The 
electrocardiogram showed left axis deviation, -50 degrees, E, greater than E,, and T, flat 
or depressed. 

Review of the literature indicates that anterior poliomyelitis is by no 
means a rare complication of pregnancy,®'® yet since there have been no pre- 
vious reports of congenital anomaly in the offspring of such pregnancies, in 
spite of widespread current interest in the subject, we feel that pending fur- 
ther evidence, the case just cited must be evaluated with caution. 

In eight other cases the mother had a nonesanthematous bacterial infec- 
tion during pregnancy. These cases are listed in Table HI. The significance 
of such infection is uncertain. In addition to the mothers listed in the table, two 
had suffered from acute rheumatic fever and one from chorea during the first 
trimester, and their children were bom with heart disease. In two cases of 


Table HI. Patients With Congenital Heakt Anomalies With History op Maternal 

Bacterial Infection 


CASE 

SES 

DISEASE 

IN MOTHER 

MONTHS PREGNANT 
AT TIME OF DISEASE 

ANOMALY 

1 

F 

Pneumonia 

? early months 

Congenital heart disease (no cyanosis) 

2 

F 

Pyelitis 

Early months 

Bextrocardia (cyanotic) 

3 

F 

Pyelitis 

Early months 

Congenital heart disease (no cyanosis) 

4 

"P 

Mild pyeUtis 

? 

Congenital heart disease (no cyanosis) 

5 

P 

6 

M 

7 

M 

8 
m: 

Pyelitis 

Early months 

Congenital heart disease (cyanotic) 

Strep. throat 

First month 

Congenital heart disease 

Infected teeth 

? 

Cyanotic; great vessels transposed ' 

Cystitis 

Two months 

Congenital heart disease; cyanotic and 
mentally retarded 
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congenital tcart disease, tte mother was fonnd to be sypbihtic. to one Mse 
the mother had had a severe ptomaine poisoning dnnng the first month of 
pregnancy and was seriously ill for at least a week; her child was bom with 
a probable Eisenmenger complex. Eonr mothers of children with congen- 
ital heart disease gave a history of allergic manifestations during the early 
part of pregnancy. One, an army nnrse, had an appreciable degree of der- 
matitis on the hands daring the first three months of pregnancy, probably an 
allergic manifestation due to the handling of emetine. Another suffered three 
attacks of hives during pregnancy, being allergic to lobster, pork, and cu- 
cumbers. Two other mothers had continuously suffered from attacks of asthma 
during pregnancy. The cause of allergy was not determined, to five patients 
severe trauma was present in the first trimester of pregnancy, to one case 
the mother developed thyrotoxicosis two months prior to conception, and dur- 
ing the second month of pregnancy a subtotal thyroidectomy was performed. 
The baby had a probable Lutembacher syndrome (interauricular septal defect 
with mitral stenosis). In still another case the mother was receiving thyroid 
extract for a low metabolic rate throughout pregnancy, to three cases the 
mother had been exposed to lead (while painting) during the early part of 
pregnancy. 

INHERITED OR INTRINSIC FACTORS 

The importance of heredity as a factor in congenital anomalies is undoubt- 
edly great, but this is obscured by the propensity of such defects to cause early 
fetal death and resultant abortion. However, the frequency of other associated 
anomalies in other members of the family is indicative of the importance of 
heredity in congenital cardiac diseases. Among 720 patients with definite con- 
genital cardiac anomalies, the records of 680 contained adequately detailed 
family histories. Of these 680 patients, sixty-seven (10 per cent) showed con- 
genital heart defects or other anomalies in other members of the family, to 
twenty-seven patients (4 per cent) other siblings were involved, and in one, 
both identical tivins had apparently similar cardiac anomalies. Yaiious 
studies, although the statistics are not rigidly comparable, indicate that 
the incidence of congenital malformations in the general population is from 
less than 1 per cent to slightly more than 2 per cent. Among anomalies else- 
where in the body were the following: harelip and cleft palate, cerebral de- 
ficiency, imperforate anus, rectovaginal, rectoperineal, and tracheo-esophageal 
fistulas, malformation of digits, hydrocele, cataract, microphthalmia, micro- 
gnathia, microglossia, dwarfism, nephromegaly, Meckel’s diverticulum, pyloric 
stenosis, accessory spleen, bilobed spleen, deformity of spine, ribs, and stemxun, 
meningocele, congenital atresia of the bile ducts, accessory ear tabs, torticollis, 
and the Mppcl-Peil syndrome. In forty-two patients %vith congenital cardiac 
defects (o.8 per cent), Mongolian idiocy was found to he an associated finding. 

In considenng other types of inherited abnormalities, the possibility of 
paternal exposure to industrial poisons must be included. Most of our infor- 
mauoa concerning the damage to the ne.vt generation that is caused by in- 
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dustrial poisoning lias been draivn from the lead trades.^^ Statistics gathered 
by Hamilton^^’ show that an unusually large proportion of children of fathers 
exposed to lead are stillborn, but the evidence is not conclusive. Data in the 
European literature indicate that the incidence of miscarriages and stillbirths 
is excessively high in the wives of men working in lead industries.^^ Weller'^ 
has shown that male guinea pigs exposed to lead were not sterile but the yoimg 
fathered by them were weak and underdeveloped. Their subsequent develop- 
ment was slow, and the number of deaths during the first week of life was 
high. We have made a practice of inquiring into the possibility of paternal 
lead exposure in all congenital cardiac cases in which information was obtain- 
able.® In 645 of the present series of 720 eases the occupation of the father 
was mentioned, and, interestingly enough, in 61 cases (9.5 per cent) the occu- 
pation involved one of the hazardous lead trades, such as painting or working 
in battery plants. Trades only occasionally permitting the handling of lead in 
nondangerous physical forms are excluded. 

With the help of the Massachusetts Department of Labor and Industries 
and the kindness of Dr. Harriet L. Hardy, a survey of the incidence of con- 
genital anomalies in children of workers exposed to lead hazard will be carried 
out by one of the authors (H. G.). 

SUMMARY AND CONCLUSIONS 

The possible factors in the causation of the congenital anomalies of the 
heart are discussed. 

It is sho^vn that mumps, rubeola, and scarlet fever during early pregnancy 
do not constantly produce offspring with anomalies. 

Of 434 patients with congenital heart disease, mth detailed histories con- 
cerning the course of pregnancy, one gave a history of anterior poliomyelitis, 
five of rubella, one of exposure to rubella, two of grippe, two of rheumatic fever, 
one of chorea, two of syphilis, and eight of bacterial infection during the early 
months of pregnancy. In four patients there had been allergic manifestations, 
in one, severe ptomaine poisoning, in two, disturbances of thyroid gland, in three, 
exposure to lead, and in five, trauma. The vast majority of mothers had had an 
uneventful pregnancy. It thus appears that disease and the presence of noxious 
agents dui’ing pregnancy could possibly account for only a small proportion of 
cases with anomalies, and further investigation, to which it is hoped the present 
report may malm a small contribution, is necessary to explain the etiology of 
these conditions. 

The importance of heredity in the etiology of congenital cardiac diseases is 
considered and the family histories of 680 cases are summarized with referen'ce 
to the occurrence of anomalies in other members of the family. 

The high incidence of paternal lead exposure was considered impressive and 
win be the subject of further investigation. 


•The orlslnal suggesOon for this Inquiry had come from Dr. Paul W. Emerson. 
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DACRYOSTENOSIS 


Haeold W. Pkice, M.D. 

OALGAUy, Aibebta 

M ost pediatricians have been called upon, at one time or another, to pre- 
scribe for the baby whose tears overflow the conjunctival sac. There is a 
school of ophthalmology which claims that these patients should be treated by 
operation. We have observed a series of about 200 infants in which the natural 
history of the condition would indicate that such radical measures are rarely 
necessary. 

This condition is called epiphora, an overloading of the conjunctival sac 
with tears. The term dacryostenosis is coming into more common usage be- 
cause of the usual embryologic explanation. 

The first appearance of the anlage of the nasolacrimal duct is in the 12 mm. 
embryo. There is a ridgelike thickening of the epithelial lining of the naso- 
lacrimal groove which extends from the inner angle of the orbital fossa to the 
primitive olfactory fossa. The ridge becomes cut off from the surrounding epithe- 
lium, and sinks as a cord into the underlying mesoderm. Subsequently, due to 
differences in growth, this cord may be separated from the ectoderm of the nasal 
cavity and later join up again. As the eyelids form, the cord is found passing 
medially from the inner eanthus, then down to the nasal fossa. It may have 
gaps in it. Canalization begins at about the 50 mm. stage and normally is com- 
pleted before birth. One of the last changes in the fetus before birth is the final 
degeneration of the center of this cord Avhere it opens into the nostril below the 
lower turbinate under a fold of mucous membrane known as the valve of Hasner. 
For this reason, delay in opening is one of the common anomalies seen after 
birth. 

During the first few weeks of life there is little secretion of tears. When 
they do appear, they do not drain away as rapidly in dacryostenosis as in the 
normal condition. The mother complains that one or both of the baby’s eyes 
tends to water. She is more likely to complain if the condition is unilateral, be- 
cause then she has a means of comparison. 

If the lacrimal sac is irrigated at this stage with a Ewing syringe, con- 
siderable epithelial debris and/or a mucous plug may be dislodged. This has 
led observers to believe that many cases of obstruction are due to accumulation 
of the products of degeneration. A further corroboration is the fact that many 
of these cases clear up spontaneously ■with no treatment whatsoever. This usu- 
ally occurs during a good cry, when there is a copious supply of tears and much 
blinking, with compression of the lacrimal sac by the forceful closure of the 
eyelids, such as during attempted examination of the eyes of the small baby in 
the doctor’s ofSce. 

To what extent 2 per cent silver nitrate instilled into the eyes of the newborn 
is a factor in this condition is an open question. There is no doubt as to its 

From the Calpary Associate Clinic. 

■ rtead at the meeting of the North PaclOc Pediatric Society in Vancouver, British Colum- 
bia, October, 19, 19 4B. 
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efficacy in reducing ophthalmia neonatorum, which is still the greate^ cause of 
blindness. For this reason its use must not be challenged until something better 
is proved. Anyone who has had it instilled in an eye in later life knows how 
much it stings. Those who work in matermty ward nurseries are fanmar with 
the chemical conjunctivitis which it causes. The law in Alberta perimts the use 
of fresh, 40 per cent Argjrrol instead, but it is not nearly so efficacious and is 
largely being discarded. Last spring the pediatricians in Toronto persuaded 
the Ontario government to permit the use of penicillin. Dr, E. A. Moi^an tells 
me that not only has the chemical conjunctivitis disappeared, but that it is his 
impression that there is a great reduction in the number of cases of epiphora 
seen. 

Some writers have stressed the importance of stenosis along the course of 
the canal, presumably at the sites where the continuity was broken during fetal 
life, as at the nasal end and at the entrance and exit of the lacrimal sac. Stenosis 
facilitates the accumulation of debris. Frequently, in irrigation, the continuity 
is established at the first attempt and the epiphora disappears. 

But not aU eases clear up so easUy. The condition may permst for many 
months as if the process of canalization were delayed, in which ease the infant 
may continue to have a membrane over the lower end of the canal. This pre- 
vents proper drainage and causes further accumulation of debris, and secondary 
infection with organisms of low virulence or invasion with leucocytes may re- 
sult. Such infants are brought to the office with the complaint that the eyes are 
sticky, especially on awakening in the morning. In these cases the purulent ma- 
terial has formed in sufficient quantities to back up into the conjunctival sac 
during sleep and evaporate on the lid margins. It may be necessary to bathe 
the eye before the baby can open it. There is Bttle or no redness or swelling, 
because the walls of the canal have not been invaded by an infiiammatory process. 
After the eye is bathed, a small drop of pus can sometimes be expressed by pres- 
sure on the lacrimal sac. 

It is concerning this group of eases that there has been a divergence of 
opinion as to the correct procedure. The ophthalmic surgeons have insisted, 
with good argnment, that prohing, and hence hreriring through a persistent 
membrane or dilating a stenosis, is the method of choice. Others have main- 
tained that more conservative methods of treatment give satisfactory results in 
the vast majority of cases. Since this difference of opinion was first drawn to 
my attention I have been interested in following the resnlts of conservative treat- 
ment. Certainly the number of cases referred for prohing has been greatly re- 
duced. Because most of the literature on the subject is written by ophthal- 
mologists whose patients undonhtedly require operative interference, we have 
kept under observation a series of pediatric patients with this complaint, to 'de- 
termine the natural history of the condition. 

The conservative treatment consists of keeping the eye clean with boraeic 
solutiou (in some cases ■using an antiseptic in the conjunctival sac) and pres- 
sure over the lacrimal sac. Irrigating the conjunctival sac of the small baby 
cannot he done efficiently by the mother, and about all that it accomplishes is 
cleanliness of the eyelids and an improved appearance. 
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Silver solutions are contraindicated because of the danger of argyria. 
Parents should be warned against using such preparations as argyrol, because 
they are tempted to continue the treatment indefinitely in a condition which 
may be chronic. They get a false sense of security with antiseptic eye drops 
because when they are discontinued, the foi-mation of pus seems to recur, prob- 
ably due to an increase in growth of the organisms that invade the stagnant 
fluid. 

The crux of the conservative treatment lies in the pressure over the lacrimal 
sac. Tills is applied fiimily with the washed fingertip, with a rocking motion 
from above doivnward at the inner eanthus in an attempt to expel the contents 
of the sac down the nasolacrimal duet into the nose. Since the baby usually 
expresses objection to such close proximity to his eyes by crying, there is a 
copious supply of tears. The process is repeated by the mother for about a 
minute two or three times a day. It is the same principle as the rubber bulb 
pump. The theory is that this measure stimulates the flow down the nasolac- 
rimal duct in a forceful manner, keeping it elear of debris, and stimulates its 
development as a di-ainage tract. Ophthalmologists have assured me that it is 
quite possible with one forceful expulsion to rupture a persistent membrane 
at the valve of Hasner. Some ivriters urge repeated office imgation of the duct 
with normal saline, but in a busy pediatric practice this has not been feasible, 
and it has been my observation that ophthalmologists to whom these cases have 
been referred have preferred to probe and dilate the duct rather than to drag 
out the treatment in such a time-consuming manner. 

When a true dacryocystitis develops, it is a ease for the ophthalmologist. I 
have only one such case on record. It is my impression that I have seen several 
others that were not under treatment by our department. They were forwarded 
at once to the ophthalmologist without starting a record. The treatment is ade- 
quate drainage by probing or by incision and drainage of the lacrimal sac. The 
drain in such an incision must not be left in too long a time as it predisposes to 
a lacrimal fistula. This is an argument for drainage by probing. Heat is ap- 
plied as warm compresses. Recentlj^ chemotherapy has taken an important 
place in the treatment of this condition. There is growing a school of thought 
which claims that the infection should be overcome by chemotherapy before 
dilatation by probing is undertaken. 

Eliminating the one case of dacryocystitis, we have followed up 203 patients 
Muth dacryostenosis. Eleven of these (5.4 per cent) have been treated by 
probing. In comparing this with Hardesty’s series of sixty patients in which 
66 per cent required probing, we must bear in mind the difference between a 
pediatric practice in which the mother brings every little complaint to the doc- 
tor and an ophthalmic practice with many referred cases. 

Of the total 208 patients with dacryostenosis, thirtj’-'four were seen before 
conservative treatment became routine in our pediatric department, and 169 
were seen since. Of the eleven patients treated by probing, six (17.6 per cent of 
the thirty-four) occurred in the former series, and five (2.9 per cent of 169) oc- 
curred in the latter. 
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In the series of thirty-four patients in the first period, seven were referred 
to an ophthalmologist. As stated above, six had the ducts dilated by probing 
under anesthesia. The seventh recovered while the family was considering the 
ophthalmologist’s advice to operate. This patient and two others recovered 
while receiving only nuld antiseptics in the eyes. Pour recovered without any 
treatment and four recovered while receiving local antiseptics and massage. The 
remaining seventeen recovered with only massage of the inner eanthus. 

Of the six patients treated by probing in the first series, three might easily 
have responded to conservative treatment if it bad been tried. They were 4, 7, 
and 10 months of age. The fourth was a lO-year-old boy. The fifth patient re- 
quired probing twice. The shrth was an 8-month-old baby whose parents in- 
sisted on something definite being done at once. 

Of the five treated by probing in the second series of 169, one patient re- 
quired dilatation twice. Two were referred to an ophthalmologist when first 
seen by a new associate who was unfamiliar with the routine, and promptly re- 
ceived dilatation. One patient was referred and probed one month after being 
placed on conservative treatment at 4 months of age by the same associate, but 
I am unable to determine how conscientiously the treatment was carried out. 
The fifth case was a boy of 8 months who was not placed on conservative treat- 
ment but who required a circumcision. Advantage was taken of the anesthetic 
to dilate his duct. 

Thus, in the whole series of 203 patients there were only three with positive 
indications for operative interference. 

Of the 192 patients whose conditions cleared up without operative inter- 
ference 149 (77.6 per cent) had recovered by three months of age, twenty-six 
(13.5 per cent) recovered by 6 months of age, twelve more cases (6.3 per cent) 
recovered by one year and the remaining five (2.6 per cent) cleared up during 
the second year. From this it would appear that nature takes care of most of 
these cases of delayed development. 

COKCIiUSION 

Cases of simple dacryostenosis can be treated conservatively with success by 
the pediatrician until well after the first year. Cases of dacryocystitis should be 
referred at once to the ophthalmologist for treatment. 
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INTESTINAL OBSTRUCTION OF THE NEWBORN 

A Report of Five Patients Successfuiji,y Relieved by Surgery 

Alfred D. Biggs, M.D,, and Guy V. Pontius, M.D. 

Chicago, III. 

I NTESTINAL obstruction of tbe newborn may be caused by atresia of the 
bowel, which signifies complete obliteration of the lumen, or stenosis, which 
signifies incomplete obliteration of the lumen. The bowel may also be com- 
pressed from without. This is extrinsic obstruction. Our patients are 
three with atresia and two with extrinsic obstruction. 

A few brief sentences will adequately describe the symptoms and signs 
observed in these five newborn infants with intestinal obstruction. The gen- 
eralizations deducted from them are greatly strengthened by the fact that 
these observations largely coincide with those made by Ladd^ on a much 
larger series. 

The diagnosis rests largely on two important symptoms. The first is 
vomiting, which is unlike ordinary vomiting of the newborn. It begins early, 
usually the first day of life. It is frequent, copious, persistent, bile stained, 
and usually nonprojectile. 

The pediatrician is likely to see the bile-stained vomitus in the basinet. 
The vomitus is more likely to roll out than to shoot out. One is at once struck 
TOth the fact that this is no ordinary vomiting of. the newborn. The nurse 
offers the information that the baby began to vomit soon after birth. The 
bile in the vomitus attracts attention. The obstruction is seldom proximal 
to the ampulla of Vater. This occurred only once in Ladd’s entire series of 
fifty-two patients %vith congenital atresia of the bowel. 

The second cardinal symptom is distention of the abdomen. It may be 
distended at birth, but usually is not until after birth, and distention may be so 
slight that it scarcely attracts attention, or it may be enormous. The amount of 
the distention depends, at least in part, on the location of the lesion; the lower 
the lesion the greater the distention. Visible, deep, peristaltic waves, when 
present, are pathognomonic of obstruction. They were a prominent feature 
in our patients with atresia except the one with perforation. They were lack- 
ing or inconspicuous in the two patients with extrinsic obstruction. In depth, 
these waves resemble those of pyloric stenosis. They may be in any portion 
of the abdomen. Hypertrophy and distention above the point of atresia are 
so great that the location of the distended loops is not a reliable guide to the 
anatomic site of the obstruction. 

Roentgenograms are helpful, but the barium sulfate meal is usually not 
necessary to establish diagnosis. It is dangerous and causes considerable de- 
lay when time is very valuable. It is an added insult to a gastrointestinal 
tract which is already badly out of adjustment. Moreover, the flat film usu- 

From the Departments of Pediatrics and Surecry of Northwestern University Medical 
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ally yields tlie desired information. K the lesion is atresia and is high in the 
gSr^intestinal tract, both the stomach and upper bowel may appear as huge 
gas bubbles, as in Case 3. If atresia is lower in the bowel, 

Lded loops are likely to coTer the film, as in Case 2. If the ^ 

not complete, gas will be distributed throughout the tract, as in Cases 1 and 5. 

The time element is of paramount importance. The consultant seldom 
sees these babies before the third day, while ordinarily they must be operated 
on by the fourth day if the issue is to be successful. Diagnosis must be made 
promptly. The pediatrician should secure the services of a surgeon who is 
skilled in infant surgery. 



PiE. 1. — Case 1. Photograph ot 5 cm. enteric cyst "with resected portion of the leinntiin 
laid open. Note that It is closely bound to the cyst. 


CASE REPORTS 

Case l.~Bahy P. -ros a full-term male infant bom in the Ingalls Memorial Hospital, 
Harvey, HI. on Nov. 14, 1943. Consultation -K-aa requested on the third day of life, when 
ho appeared normal except for dehydration from almost continuous vomiting of a thin, 
l*Eht green fluid. Vomiting mas not projectile. He lost one pound, one ounce in the first 
three days of life. On the fourth day he tvas transferred to St. Lute’s Hospital, CUoago, 
and improved -svith supporting measures. Besides meconium he passed a little bile-stained 
mucus. This led to a diagnosis of stenosis rather than atresia. We temporized, hoping for 
improvement. Delay vras a serious error. Peristalsis became prominent, the abdomen dis- 
tended and the baby’s condition grem morse. A barium sulfate meal vras given on the 
seventh day viih inconclusivo results, and repeated on the eighth day. OhstmcUou vras 
reported and operation was performed on that day. 
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A firm, globular, enteric cyst, 5 cm. In diameter, lay in the left upper quadrant (Pig. 
1). The cyst wall contained all layers of the small bowel but it did not communicate with 
the lumen of the bowel. The proximal jejunum, before rising over this cyst, was folded on 
itself beneath it. This almost completely obliterated the lumen. Apparently, nothing had 
passed this point except the bile-stained mucus. Struggling against this obstruction, 
the jejunum had completely severed itself into two portions. The barium must have 
added materially to the shearing action of peristalsis in severing the bowel. The distal, 
severed end of the jejunum was closely bound to the cyst; the proximal end lay loose in the 
abdomen, which was filled with bowel content and barium sulfate. A side-to-side anastomosis 
was made and the abdomen closed. 



Fig. 2. — Case 2 . Roentgen-ray film of the abdomen soon after birth, showing marked 
distention. The gas-distended loops -nhlch largely All the entire abdomen were of the upper 
gastrointestinal tract. 

The postoperative condition was very poor and grew even worse. We ordered 2% 
grains of sulfadiazine to be given subcutaneously. By error, 2.5 Gm. or 37 grains were 
injected. Severe nephritis followed, characterized by generalized edema with a large 
number of red cells and casts in the urine. In addition to this catastrophe the wound 
suppurated and opened widely. The baby almost eviscerated. After the baby’s survival 
of these events, matters gradually improved. The edema disappeared two weeks after the 
onset of nephritis and the urine returned to normal after an additional two weeks. The 
baby left the hospital six weeks after operation, weighing 3 ounces less than at birth. 

At the age of one year he returned to the hospital for observation. A complete x-ray 
study of the gastrointestinal tract with barium sulfate revealed no abnormality. He 
was normal except for some deformity of his belly wall. 
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2-Bal,y S a faU-tem male infant bom at St. Prancis Ho^ital, B^e 
Case 2. Baljy sixty-eigW hours after 

Island, m at 4:30 ’ ’ vomiting a copious amount of bile-stained fluid, 

birth. Three hours after birth he | ^ noticed in the delivery 

”r 'ototmito oj It. p»«t*t'r •«»*■ “O™'? 

fate. The baby v^as operated upon three hours later or seventy-one hours after birth. 



Fig. 3. — Car- j£ Hcura. rtote rounded end (a) vrithout an attached 

cord. Note also . es of mesentery of the proximal defect (b) and the 

smaller distal de" ■ . the herniation occurred. 


At a point about 30 cm. heloiv the ligament of Treitz the ileum ended in a blind, 
rounded end. Above this point, the bovrel vras enormously dilated and marhedly hyper- 
trophied to 35 or 40 mm. in diameter. The distended gut largely filled the abdomen. 
Distally, the ileum and colon vrere collapsed. They contained a Hght green, inspissated 
meconium which did not pass until after operation. The ileum here measured 7 to 9 mm. 
in diameter and began with a rounded end. There was no connection between the two 
portions, not even a chord. In addition to this deformity there were two lajge defects in 
the mesentery (Fig. 3). A narrow, fibrous band Tepresenting mesentery lay between the 
two defects, and another narrow, fibrous band connected the proximal tip of the distal 
portion of ileum to the root of the mesentery, thus representing another segment of mesen- 
tery. Kcither of these mesenteric mdiments contained pulsating vessels. Through the 
distal and smaller mesenteric defect the terminal ileum, cecum, and ascending colon had 
herniated from anterior to posterior. There was impending perforation in the portion of 
the ileum corresponding to the middle of the lower mesenteric defect. This was probably 
due to the tension of the herniation. 

The hernia was reduced, and the bowel divided at the site of the impending perfora- 
tion. The segment of bowel between this point and the point of atresia was resected by 
simple hgation of the two bands of mdimentaiy mesentery and a side-to-side anastomosis 
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was accomplished. A catheter was placed in the bowel by the Witzel method above the aa- 
astomosis and brought out of the upper angle of the wound, which was closed in layers. The 
resected bowel measured 118 cm. (Rg. 3). This was estimated to be about one-half of the 
small bowel present. 



Plff. 4. — Case 2. Photograph of autopsy specimen showing ostomy between the upper and lower 

portions of the ileum. Note marked contrast in size even after some equalization. 

Postoperative Course . — ^Meconium passed per ano on the fourth day. The cath- 
eter was removed on the sixth day. The fistula closed spontaneously on the fourteenth day. 
The baby developed a celiac-like syndrome, taking an unusually large amount of food and 
discharging frequent thin, foul smelling stools containing fat. For a time the baby gained 
slowly, attaining a maximum weight of 6 oz< above birth weight. Lung infections were 
frequent, suggesting pancreatic disease. On the eighty-third day of life the baby was 
transferred to St. Luke’s Hospital, Chicago. A barium sulfate meal showed a lagging 
at the site of anastomosis. The baby had adequate stools, however, as indicated by the 
fact that the abdomen from this time on diminished in size adjusting toward the normal 
proportions. Fat disappeared from the stools and abdominal distention became less. 
Nevertheless, the baby continued to lose weight and died on the one hundred twelfth day 
of life with signs of terminal lung infection, weighing 6 oz. less than at birth. 
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of operation. 'The pancreas Tfas essentially normal. 



Fie. 5. — Case 3. Roentgen-ray film of abdomen before operation- Note trro large gas bubbles 
largely fllUng the abdomen. One represents the stomach; the other, the finodennin. 


Cabe 3. — Baby B. ivas a fnll-tenn male infant bom at the Boseland Commtimty Hos- 
pital, Chicago, July 4, 1944. He yras seen in consnltation thirty-four hours later. The 
prescuting symptom was vomiting. It v;as frequent and persistent, occurring every fevr 
minutes, and began a few hours after birth. The vomitus was bile st^ed. The baby was 
dehydrated, and in three days lost 1 lb., 6 oz. He passed large amounts of meconium, 
Bor this reason the attending physician was reluctant to accept the consultant’s diagnosis 
of obstmetion. Deep peristaltic waves were observed progressing downward into tbe left 
lower quadrant. IVe made a diagnosis of obstmetion, probably atresia, located high in 
the small bowel and advised immediate operation. Circumstances did not permit operation 
until twenty-four hours later. In the interim, a flat film disclosed two large, confluent air 
bubbles of the abdomen (Fig. 5). These were of about equal size and were correctly 
interpreted by the roentgenologist to represent the stomach and duodenum. After passing 
a catheter into the stomach, they disappeared. A. snhseqnent film revealed no air at all 
in the abdomen, sealing the diagnosis of atresia of the bowel (Kg. 6). 

At operation, the dnoaenmn presented itself equal in size to the stomach. The pylorus 
could not he identified. The obstmetion was located in the third portion of the duodenum 
near the ligament of Treitz; it was not dissected ont. An anastomosis between the dno- 
denum and jejunum was made. Postoperative course was stormy. The baby left the 
hospital after four weeks, having regained his birth weight. 

At the ago of 4 months the infant appeared to be perfectly normal. A complete 
gastrointestinal x-ray study at this time revealed that the duodenum had not completely 
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returned to normal size but was approximating it. A barium and milk mixture had not 
completely passed from the stomach at the end of three and a half hours, but it did pass 
from the stomach before the end of five hours. The infant stomach should empty itself 
of a barium and milk mixture within three hours. Prior to 4 months of age, this child’s 
gastrointestinal tract had become adequate for his physiologic needs. However, anatom- 
ically it had not completely readjusted itself. 



Fig. 6. — Case 3. Roentgen-ray film after escape of gas from stomach and duodenum. Note 
there is no gas in the entire gastrointestinal tract. 

Case 4. — ^Baby Mi. was a full-term infant, born Aug, 12, 1945, at St. Luke’s Hospital, 
Chicago. The pediatric resident was called thirty hours after birth on account of per- 
sistent vomiting and marked abdominal distention. Visible peristalsis was absent and the 
abdomen was silent. Dr. S. C. Henn made a diagnosis of bowel obstruction with perito- 
nitis thirty-eight hours after birth. Eight hours later celiotomy was performed. The 
abdomen was filled with air and meconium. The small bowel was adherent to the anterior 
abdominal wall, where there were two perforations. Adhesions were fibrous, necessitating 
sharp dissection from the anterior peritoneum, liver, stomach, and gall bladder. This 
process had evidently been going on in utero for a considerable time. After the bowel 
was freed, the mechanism could be identified, and was found to consist of a cord atresia 
of the ileum, 3 cm. above the ilioeecal junction, and a defect in the mesentery through 
which the terminal ileum had herniated. It had then rotated counterclockwise, having 
made two complete turns. There was a third perforation, this one of the terminal portion 
of the Ueum. Here the ileum uas firmly bound to the posterior peritoneum, which was also 
perforated, and the retroperitoneal space was filled with meconium. The serosa of all of 
the involved bowel was dull. There nere numerous areas of threatened perforation. This 
damaged portion of the bowel (Pig. 7), when resected, measured 53 cm. A side-to-side 
ileocecostomy was performed. Toilet of the abdominal cavity and retroperitoneal space 
was done by aspiration. The abdominal wall was closed in layers with interrupted, chromic 
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to 10fi°^r. The stools hecawe watery and frequent, np to twenty a day. Stool cultures 
revealed organisms of the salmonella gronp. Snlfaguanidine and penicillin were a^- 
istered. The temperature returned to normal and the stools became much less frequent, 



Fig. 7.— Case i. Kesectcd portJon ol Heuro. Note hypertrophy and distention. 


averaging three or four a day, hot the weight continued downward to 7 pounds by the 
ninth week of life (Fig. 8). Although death seemed inevitable, we started the baby on 
a concentrated pancreatic extract, 0.5 Gm. three times daily. The weight increased, stools 
became more normal, and the abdominal distention receded. He began to take note of 
his surroundings. His vigor greatly improved, "mien 108 days old, the baby weighed 10 
pounds, T ounces, and appeared to be on the way to recovery. At this time, an epidemic 
of upper respiratory virus infection broke ont on the children's floor. This baby, the 
second one of five to die, began to congh on the one hundred twelfth day of life. The 
temperature rose to 104° the abdomen again became distended, and the baby died on 
the one hundred fifteenth day of life. 


AVeropsy.— Cauie of death was bronchopneumonia and inanition. There were passive 
congestion and bronchopneumonia of the lower lobes of both lungs, moderate fatty change 
of the liver, distention of the stomach, ilenin, and the colon, and a weU healed ileocolo^tomv 
measuring 12 cm. ,n diameter (Fig. 8). The small bowel from the ligamentum of TreiU 

tract 220 cm. Ihere was no obstruction of the gastrointestinal' 

iraci. Inc pancreas was normal. 
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Case 5. — Baby Ma., a Negro male infant -sveighing eight pounds, eight ounces, -was 
bom by cesarean section of a diabetic mother at St. Luke’s Hospital, Chicago, and trans- 
ferred to the pediatric service 7:30 p.M., April 18, 1946, forty-three hours after birth, on 
account of frequent vomiting. The vomitus nras bile stained. The baby had not retained 
a feeding since birth. It had passed nothing but meconium and a little blood-tinged mucus 
per ano. 



Fig. 8 . — Case 4. Photograph of baby at lowest ebb. Note cellac-like appearance. 

I 

The abdomen was greatly distended and bowel sounds were present. Visible peristalsis 
was not present. A barium enema on admission to pediatrics revealed that the lower bowel 
was patent up to the cecum. Absence of large gas bubbles on a flat plate spoke against 
atresia. Gas distributed through both the large and small bowel also spoke against com- 
plete obstruction. A thin barium mixture given per os the next morning showed that the ob- 
struction was not complete, but the baby continued to distend and retained nothing by 
mouth. The infant had been receiving subcutaneous fluids. After surgical consultation 
with Dr. Foster McMillan, operation was planned while the patient was still in good con- 
dition. The operation was performed seventy-three hours after birth. 

A greatly distended hyperemic ileum without inflammatory signs bulged from the 
incision. It was four times the normal size. The colon had largely rotated, but descent 
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was incomplete. The caput coli lay at the level of the umbilicus, augulatea laterally at 
a 90“ angle, and was bound by a fibrous band. This and other fibrous strands to the 
posterior abdominal wall constricted the head of the cecum and the tergal ileum enough 
to cause almost complete obstruction. When the bowel was freed the ileum decompressed 
itself into the cecum, which was then brought into normal position and fixed. 

Postoperative Course.—Dnnng the first, second, and third day, the baby progressed 
well withont abdominal distention or regurgitation. Food was retained and the bowels 
moved. On the fourth day signs of shin infection about the wound as well as on other 
parts of the body appeared. The wound suppurated and the shin sutures sloughed out. 
The wound was supported by adhesive bridges. 



rip. S-~Cage i. Autopsy specimen sho-nlac ostomy between Ileum and 


cecum. 


The baby g^ed ground slowly. He retained most of his feedings but regureitated 
T a pounds, 4 otmc?s. TenSiter 

eight. During the subsequent five weeks he gained another nonnd. At thie « t. 




ft™ 'f '2‘ 

the newborn, three of atresia and two of extrinsic obstractioa. Tw 
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cases of demonstrated atresia had other defects which necessitated the resec- 
tion of large portions of the ileum, 118 cm. in Case 2 and 55 cm. in Case 4. 

These two cases deserve special consideration. Each patient survived the 
immediate effect of the operation but developed' a ceMac-like syndrome. Case 
2, having lost 118 cm. of small bowel, developed a greatly distended abdomen 
and passed fatty stools for several weeks. Later, the stools lost their fat and 
the abdomen adjusted toward the normal. Nevertheless the baby died of 
inanition on the one hundred twelfth day of life. The same syndrome de- 
veloped in Case 4 after resection of 55 cm. of ileum. The baby appeared to 
be approaching its demise when concentrated pancreatin, well diluted in the 
formula, rapidly changed the picture. He then appeared to be on the road 
to recovery, when he was carried off by an epidemic of severe respiratory 
infection which took four other babies in the same nursery. 

Arnheim* reported a patient who developed a similar syndrome after re- 
section of 23 cm. of ileum. He found pancreatin helpful in a successful but 
long drawn out struggle. 

These clinical facts, coupled with the autopsy findings in Cases 2 and 4 
and the postoperative x-ray findings in Case 3, indicate that the young bowel 
has a remarkable compensatory ability. The large lumen above the atresia 
and the small lumen below tend to equalize each other, and the shortened 
bowel grows rapidly in length. Linear growth is a normal function of the 
infant bowel, and apparently the rate of growth is accelerated in the short- 
ened bowel. 

It is suggested, therefore, in eases of massive resection, that every effort 
be made to keep these babies alive until the compensatory factors accomplish 
their goal. Pancreatin is a material aid. We wish to emphasize the follow- 
ing facts: 

1. The pediatrician does not usually see babies with congenital bowel ob- 
sti’uction until the third day of life. 

2. The cardinal symptoms are persistent, nonprojectile, bile-stained vom- 
iting, abdominal distention, and visible peristaltic waves. 

3. Roentgen-ray films are helpful, but barium sulfate by mouth is un- 
necessary. It is usually harmful and wastes precious time. 

4. The necessity for early operation cannot be overemphasized. 

5. Ladd demonstrated the value of establishing continuity of the lumen by 
side-to-side anastomosis. 
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general anesthesia in .the dippicult pedodontic 

PATIENT 


JIARY Kabp, M.D., AOT George W. Teoscher, D.D.S., Ph.D. 
Chicago, Iel. 


T-HE purpose of tMs irork is to develop a teclmique of anesthesia which would 
1 make possible the accomplishment of extensive dental operations for children 
without physical pain or psychic trauma. The dental profession has been en- 
grossed primarily with the mechanics of its work to the extent that the psychic 
effects of dental treatment have been largely overlooked. With some children 
this condition has produced unfortunate results. Almost without exception a 
child who requires early dental attention will he a dental patient all of his life. 
As a young adult it becomes his prerogative and his responsibility to seek regular 
dental care. Whether or not he does so will depend to a large extent upon the 
attitudes he has developed during bis childhood experience. It is a part of our 
professional responsibility to society to make the relationship between the pro- 
fession and society as pleasant as possible. 

The advancement in surgery has been correlated with the progress in the 
science of anesthesia. The immediate problem in successfully managing difficult 
child patients is to find some technique of anesthesia which would permit the 
dental operator to work carefully and successfully in the month. The psychic 
trauma would he reduced to a minimum, and the operator could devote his whole 
attention to the treatment. He could accomplish work of a nature impossible 
on a conscious patient, and could do an amount of work at one time which would 
ordinarily require many visits to a dental office. 

It is important to avoid frightening a child, who, after 2 years of age, will 
carry the unpleasant experience and fear to later life.’^ Children under 5 years 
of age are too young to understand explanation, aud it is desirable to have 
sufficient sedation to produce amnesia and reduce strain and fatigue for the 
period immediately preceding operative manipulations. In certain teiror-struek 
and excited children, a basal narcosis by the oral or rectal route while the patient 
is in bis own room avoids commotion and disturbance enroute to the operating 
room. 

Differences of resistance to anesthesia are largely differences in metabolic 
state.* The level of metabolic rate represents the degree of reflex irritability and 
oxygen demand. :&Ietabolie levels are higher in children between the ages of 2 
and 12 than at any other time in the life cycle (Chart 1). During this period, 
the pain thresholds are lowered and the addition of apprehension and fear in- 
creases the metabolic rate. Sedation by drugs is effective in increasing the 
threshold to pain and lowering the metabolism by aUaying excitement, thus 
red^g the amount of oxygen required, and the period of restlessness and 
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excitement which frequently accompanies the return to consciousness from 
anesthesia can be largely circumvented. 

Basal anesthesia is a light degree of anesthesia obtained by giving sufficient 
preliminary medication. It allows the patient to be brought to the operating 
room in an unconscious state, yet not sufficiently depressed for surgical pro- 
cedure. In general, none of the nonvolatile agents should be used to depress the 
patient bej’-ond basal narcosis into complete surgical anesthesia. Local anesthesia 
might be used as an adjuvant, or a final leveling off to the necessary depression 
can be conducted by one of the volatile or gaseous agents.® Tribromethanol in 
amylene hydrate (Avertin) has prevailed over other hypnotics^ as a basal agent. 
The barbiturates possess some advantages as central nervous system depressants; 
any degree of depression from slightest sedation to urgieal anesthesia can be 
obtained by selection of drug, dose, and route of administration, and they have 
the unique- property of affording protection against the toxic effects of local anes- 
thetics. 


10 20 30 40 ■ 50 6 0 70 80 



Chart 1. — Curve of normal metabolic rate through life, estimated in calories per hour per 
square meter of body surface. The curve of oxygen demand and reflex irritability was 
parallel. 


METHOD 

Two kinds of patients were selected for the work to be done : children who 
would not cooperate while in a conscious state; and those small children whose 
mouths were extensively in poor condition, necessitating painful procedures and 
repeated visits to the dentist’s office. Forty-two children were studied for this 
report. Nineteen were male. Tlie age range was from 2 to 13 years. The 
physical state was good in all cases, the entire group being placed in Group I, 
in accordance mth the American Anesthesia Society standard of risking patients. 

Groicp I . — Tribromethanol (avertin) was the basal agent chosen in eleven 
cases. Avertin fiuid, 120 mg. per kilogram of body weight, was prepared as- a 
21/^ per cent solution in distilled water, and 60 mg. of the total dose were instilled 
rectally in the patient’s room thirty minutes before the scheduled surgery time. 
Every five minutes, 10 mg. doses were added until unconsciousness was obtained. 
Thus, the phlegmatic or hypothyroid type of patient needed only 60 or 70 mg. 
to give sufficient basal narcosis, while the wiry, active patient required the full 
120 mg. dose. .As soon as the basal sedation was reached, atropine sulfate, in a 
dose related to size and vigor of the patient, was administered subcutaneously, 
the child was removed to the operating room, and endotracheal intubation per- 
formed under direct laryngoscopy by the oral or nasal route. Narcosis was satis- 
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factory in 100 per cent of tlie patients, the children arriving to the surgical 
amphitheater nnconscions, and flushed, ivith respirations qmet hut adequate and 
pulses -within normal range. Induction of general anesthesia vras rapid, smooth, 
and unattended by excitement. The emergence time varied from four to eleven 
hours, averaged five and one-half hours, and was complicated by nausea^ and 
vomiting in 30 per cent. Kestlessness during the awakening period was minim al. 
The emergence time was tentatively considered that period from the administra- 
tion of the avertin medication to the first postoperative waKng responses of 
movement and return of reflexes. 

Group 71.— -Although tribromethanol (avertin) produced a satisfactory 
basal anesthesia, it presented the troublesome disadvantages of a long prelimi- 
nary preparation. For this reason, sodium propyl-methyl-carhinyl allyl 
barbiturate (Seconal),* a short-acting barhiturate, was chosen for trial, because 
of its quick action and its relatively short duration.'* It differs from barbital and 
phenoharhital in being detoxifi.ed and oxidized -within the body -with great 
rapidity, rather than being excreted in the 'urine. The sedative effect of seconal 
is quite unique in that there are few depressive symptoms demonstrated six to 
ten hours after administration of the drug.® Its therapeutic index is greater 
than other common soluble barbiturates; larger doses can be given to obtain 
dramatic but safe sedation. It is very rapidly absorbed when given by mouth 
or by rectum. Oral administration was employed when feasible. Its rapid action 
was only slightly retarded when administered by the rectal route, which was 
used for small children or infants who could not swallow capsules. The pierced 
capsule was inserted in the manner of a suppository, the powder suspended in 
5 c.c. of tap water and injected by rectal catheter. An additional 2 to 3 c.c. of 
water was given to assure the patient’s receiving the full dose. The buttocks 
were then taped to prevent expulsion. Maximal analgesia was obtained in thirty 
to fflxty minutes, but the action persisted for several hours. 

The basis for estimating dosage was the age and weight of the patient, but 
consideration was given to the child’s general condition, body build and -vigor, 
and nervous reactivity.® Individual doses were increased above Breslow and 


Poneher’s^ recommended dose of 0.1 grain (6.5 mg.) per pound of body weight 
to a calculated dose of 0.14 to 0.15 grain (9 to 9.5 mg.) per pound. A group 
of nine patients received this heavy seconal medication administered orally or 
rectally. Atropine sulfate was given in addition ■ -to the seconal to prevent 
increased secretions. Narcosis was excellent, -unconsciousness occurring in ten 
to twenty minutes in all cases; the patients were flushed, had adequate respira- 
tory exchange, and responded only shghtly, if at all, to painful stimulation. 
However, the time of the awakening was retarded, and considerable restlessness 
was observed. The length of time from administration of seconal to emergence 
varied from two and one-half to fifteen hours and averaged seven hours In 
order to reduce the duration of narcosis, d-Desoxyephedrine hydrochloride in a 
dosage of 1 mg. per Mteen pounds of body weight, was given to six patients. 
mcombmatioD of this drug and seconal seemed to enhance the postoperative 

•Seconal Is tv preparaUon manufactarea tsy 13! uiJr & Company. 



320 


THE journal or PEDIATRICS 


restlessness, which led to its discontimiance. These six cases were considered too 
few to determine if the emergence time was decreased by the administration of 
the analeptic. 

Group III . — ^Demerol is reported to have the drying action of atropine and 
the analgesic action of morphine Avithout its respiratory depressant effect. 
Twenty-two patients were given a combination of seconal and atropine, with 
the object of reducing the seconal dosage, and, by means of this balanced com- 
bination, producing adequate sedation and drying of secretions. These patients, 
2 to 10 years of age, were given .05 grains (3 mg.) of seconal per pound body 
weight, to a maximum total dose of 3 grains, followed by a hypodermic injection 
of demerol and atropine sulfate. 

Table I. Table of Pf.eanesthetic Medication — Seconal, Demerol, and AItropine* 





DEMEROL AND ATROPINE 

ATROPINE ALONE 



SECONALt 1% hr. 

HY^O. 1 HR. PREOPERATIVELT 

HYPO. 1 HR. 

AGE 

WEIGHT 

pbeoperativelt 

DEMEROL 

ATROPINE 

PKEOPERATIVELY 

(YR.) 

(LB.) 

(grains) 

(MG.) 

(MG.) 

(MG.) 

Under % 

12- 15 

% 

- 

- 

- 

%-l 

Under 21 

1 

- 

- 

- 

1 & 2 

21- 30 

m 

10 

0.65 

0.13 

3 & 4 

31- 38 

2 

15 

0.08 

0.16 

5& 6 

39- 46 

2V> 

15 

0.11 

0.19 

7& 8 

47- 55 

2% 

20 

0.13 

0.21 

9 & 10 

50- 63 

3 

25 

0.16 

0.32 

11 &12 

64- 78 

3 

25 

0.19 

0.48 

13 & 14 

79-100 

3 

35 

0.21 

0.48 

15 & 16 

100-120 

3 

50 

0.32 

0.48 

17&18 

120-140 

3 

75 

0.48 

0.48 

Over 18 

140-160 

3 

75 

0.48 

0.48 


•The above table presents maximum dose for healthy, normal children. Reduced doses 
are indicated for debilitated, cachetic, or actually ill patients. 

tThis total amount of seconal is to be given in divided doses ; the first half, one and 
one-third hours before surgery ; the second half, twenty minutes later, if the patient shows no 
undue sensitivity. 


Table I illustrates the range of demerol, seconal, and atropine dosages used 
in Group III. The response to the medication was singularly satisfactory, though 
the -depth of narcosis was not so great as that in the first two groups. The pa- 
tients were sleeping lightly, and responded when moved or stimulated. The 
induction of anesthesia was smooth and unattended with coughing, excitement, 
or increased secretions. Emergence ivithin an average of four hours was quiet 
and unaccompanied by restlessness. The incidence of nausea and vomiting 
seemed about the same as in the second (seconal-atropine) group of cases. Blood 
pressure readings showed no demonstrable change from those made prior to 
medication. These patients were in a sufficiently light state of narcosis to re- 
tain their cough reflexes. On questioning, none of them was able to recall the 
trip to the operating room. 

TECHNIQUE OF ANESTHESIA AND DENTAL SURGlERY 

The technique of anesthesia in forty of the forty-two patients was the 
orotracheal or nasotracheal insufflation of ether. A wet gauze pack placed lightly 
in the pharynx around the tube safeguarded against aspiration of tooth particles. 
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cement, blood, and other debris. A 21-26 French gauge Slagill catheter was 
used, and all intubations were affected by direct laryngoscopy. An angular 
finger ralve (Figs. 1, 2, and 3) connected the endotracheal catheter to the ether- 
air insufflation apparatus (Beck-Mueller or Eichardson j . A Y piece in the inlet 
hose permitted the addition of oxj'gen when necessary. One patient was given 
Vinethene alone; another had the dental work completed in its entirety under the 
heavy seconal medication. 



Fie 2.-aose-up of angular nngcr valve showing outlet for exhalation. 

thep!rfoZnTertIm Ltl^ ^“'^er 

tion of foreign particles. The restorative work in manT!ase^ Pi'event the aspira- 
-oessitating forty to one hundred twenty 
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Fig. 3 — Patient anesthetized n ith \ incthenc and ether, intubated, and ready for dental repair 


task. The shortest surgical procedure took fifteen minutes; the longest, one 
hundred twenty minutes ; the average surgical time was fifty-one minutes 

The dental work included the extraction of teeth, the restoration of carious 
teeth in cement and in silver amalgum, treatments with Thjunol Iodide and ivith 
silver nitrate. No drilling was done in any case because of the explosion hazards 
of ether However, it was felt that the probability of explosion was so slight 
with the use of insufflation ether-air, that the drilling of teeth could be safely 
used in the future, paiticularly if the foot-driven drill were used. 


Table II, Summary of Cases 


GROUP 1 

I. 

I n. 


PRUGS 

Tnbromethanol (60 
to 120 mg. per kg. 
body weight) and 
atropine 

Seconal (0 14 to 0.15 
grams per lb ), and 
atropine 

Seconal (0 05 grains per 
lb.), demerol (10 to 25 
mg.), and atropine 

NO. OF CASES 

11 

9 

22 

EMERGENCE* 

4 to 11 hours (aver 
age 5% hours) 

2% to 15 hours (aver 
age, 7 hours) 

2 to 7 hours (average, 
4 hours) 

EFFECTS OF 

medication 

100% unconscious 

100% unconscious 

100% unconscious 

RESTLESSNESS 

+ + 

+ + + 

+ 

NAUSEA AND 
VOMITING 

+ 

+ 

+ 


•From administration of medication to first response (movement and return of reflexes). 


+ Minimal or Insignificant. 
+ + Troublesome 
+ + + Se\ ere. 
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COMMENTS 

In three groups involving forty-tvro patients (Table II), an attempt has 
been made to develop a safe and satisfactory technique for the preopera^ve seda- 
tion of the pedodontia cases. Basal narcosis has been the goal for the young 
child who was not to be reasoned with. However, patients 8 to 10 years old 
could for the most part understand the situation and cooperate. Therefore, 
medication was decreased at these age levels to produce sedation only. 

Two hazards have been considered throughout this work. The first is the 
danger of respiratory obstruction after medication and prior to arrival in the 
operating room. The second is the danger of sensitivity to the drugs used, par- 
ticularly to the barbiturates. In order to decrease the former, the reduced doses 
of the rapid acting drug, seconal, were used. There has been no occurrence of 
sensitivity in the forty-two cases herein reported and in an additional sixty pa- 
tients other than dental medicated with seconal. On order to lessen the hazard 
of idiosyncrasy, the total seconal dose was divided into two equal parts and the 
second part given twenty minutes after the first. This technique was used in the 
last fifteen patients of the third group, and it is planned to continue it in the 
future. 

Barbiturates present the disadvantages of variability of response and ac- 
cumulation of effect, thus causing emergence from the fast-acting drugs to 
• assume similar action to that of the long-acting drugs. It is conjectured that an 
analeptic agent such as d-Desosyephedrine hydrochloride may reduce the re- 
covery period and make the barbiturate approach more ideal. 

summary 

1. The psychic trauma to a child tmdergoing dental repair has been over- 
looked by many of us; studies are presented in the nse of basal narcosis and 
general anesthesia for extensive pedodontia in forty-two patients. 

2. Favor is given to the preoperative sedation of seconal in combination 
with demerol and atropine, followed by endotracheal insufflation of ether. 
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Case Reports 


REACTION IN TIBIA FOLLOWING INTRAJIEDULLARY 
ADMINISTRATION OP FLUIDS 

Arthur R. Walsh, MD., and Isadore Zadek, MD. 

Mount Vernon, N. Y. 

F or a number of years sternal puncture has been an accepted and approved 
method for obtaining bone marrow specimens for examinations in suspected 
blood dyserasias In 1940 the intramedullai’y route was proposed as an avenue 
for the administration of parenteral fluids, including glucose, plasma, and blood. 
Tocantins described this method in a preliminar 3 ’’ report which appeared in 
1940,^’“ and in subsequent papers appearing in the Journal of the American 
Medical Association,^ and in the Annals of Surgery J 



Fis. 1. — The photomicrograph shows necrosis and the presence of atypical giant cells with 

round cell infiltration. 

The following case is reported because it showed an unusual complication 
and because the liistologie picture simulated tuberculosis. 

The patient was a 3-year-old, acutely ill girl, operated upon on June 13, 
1945, for acute appendicitis ^vith diffuse peritonitis. During the immediate post- 
operative period the venous route proved inadequate for administration of the 

324 



usnMsr.^'noN of h-tots 


325 
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necessary fluias, and the liS°2otlier needle into the 

serted into the marrow c^ty oi the left tiM^ ^ 

right tibia throngh ^^mh ^ ^^charged from the hospital pn the 

peniciliin were admmstered. needle site over each tibia was 

M2«rd'1Sn tS^r^^Slamide powder and sterile 
gauze following the removal of the needles. 




riB. 2. — X-ray film oC the Itbta made fourteen tveeks after onset of Illness sbowk Irregular 
destruction of the shaft tv 1th new periosteal bone production. 


Culture of the peritoneal fluid taken at the time of operation, showed no 
grouuh. Pathologic report of the removed appendix was “acute suppurative 
appendicitis.” 

On July 23, 1945, a painful, tender, fluctuant swelling appeared over the 
left tibia at the site of the previous infusion. An x-ray ^ of the left leg was 
reported negative. The mass was incised, and approximately 10 c.e. of thick. 
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creamy pus was evacuated from an abscess in the subcutaneous tissue. Healing 
Avas satisfactory. 

On Sept. 13, 1945, she ivas brought into the ofSce with a slightly tender, firm, 
nonfluctuant swelling of the left leg about one inch above the previous abscess. 
A tentative diagnosis of osteomyelitis was made, AAdiich ivas confirmed by x-ray 
examination. Films of July 23, 1945, were reviewed and revealed an area of 
rarefaction at the upper part of the left tibia in the metaphyseal region. The 
upper pole of the rarefaction was one inch below the epiphysial line. The new 
x-ray film of September 13, 1945, showed extension of this area of rarefaction. 
She was hospitalized and conservative treatment consisting of rest, high-caloric 
and high-vitamin intake was instituted. Penicillin Avas given intramuscularly in 
doses of 20,000 units every four hours. She was discharged from the hospital on 
Oct. 5, 1945. Duilng her hospital sta 3 ’^ her temperature never rose above 100° P. 

Check-up x-ray examinations on Sept. 25, 1945, and Oct. 23, 1945, shoAved no 
essential changes in the pathologic process. X-ray films made on Nov. 25, 1945, 
shoAA'ed that the area of rarefaction had progressed upAvard so that it was Avithin 
one-half inch of the upper epiph3’^sial plate with sclerosis about the upper and 
lower poles and AAuth new periosteal bone production generally about this fusi- 
form sAvelling. 

Surgical intervention AA'as deemed advisable. Saucerization of the invoNed 
portion of the tibia AA^as perfomied on Dec. 11, 1945. One-half ounce of thick 
pus was evacuated from the marroAv cavity of the bone. The abscess caAoty Avas 
found to be lined AAith granulation tissue which also Avas plugging the cloaca 
through the cortical portion of the tibia. 

The postoperative course was uneventful. There has been complete healing 
of the Avound, and check-up x-ray films reveal the absence of active infection and 
complete filling in of the saucerized bone. 

Microscopic section of the granulation tissue reported by Dr. A. A. Eggston 
showed numerous l 3 Tnphoe 3 d;es, plasma cells, and fibroblasts. There were some 
areas of necrosis and a fcAv multinucleated giant cells. There Avas evidence of 
retieulo-endothelial hyperplasia and a slight tendency to cellular arrangement 
into tubercle-like areas. The diagnosis was chronic osteomyelitis, suggestive of 
tuberculosis. A number of the sections were stained for tubercle baciUi, but 
none could be demonstrated. 


CONCLUSION 

This method for the administration of fluids is of great value Avhen other 
routes are not feasible, and this possible complication should not detract from 
its use as a life-saving measure when indicated. 

The histologic appearance of the granulation tissue resembled tuberculosis, 
but careful examination of the sections failed to reveal the presence of tubercle 
bacilli. The postoperative eouree of the patient rules out tuberculosis. 

Clinicall3% the reaction simulated a P3mgenic osteomyelitis, but the negative 
cultures from the pus in the abdomen and in the tibia suggest that the infection 
Avas not of the ordinary pyogenic type. 

REFERENCES 

1. Tocantins, L. M.: Proc. Soc. Exper. Biol. & Med. 45: 292, 1940. 

2. Tocantins, L. M., and O’Neil, J. P.: Proc. Soc. Exper. Biol. & Med. 45: 782, 1940. 

3. Tocantins, L. M., O’Neil, J. F., and Jones, H. AV.: J. A. M A. 117: 1229, 1941. 

4. Tocantins, L. M., O’Neil, J. F., and Price, A. H.: Ann. Surg. 114: 1085, 1941. 



ilENINGITIS COIIPLICATING 0EPHALHESIAT05IA 

Shtoi^ey si. Cohen-, SI.D., Bertram W. SIilleb, SI.D., aio) 

Harry Orris, SLD. 

New York, N. Y. 

iOEPHALHESLS-TOSIA is generally considered to he an almost innocnons 
O condition of the newborn state, running a self-hmited coui-se. 

Sanford^ state that infection is certainly extremely rar^ In reyiewin^ the 
literature we have been unable to find any published report of giontaneous 
ondary infection of a cephalhematoma leading to purulent meningitis. \ 
therefore present such a case. _ ^ ., 1 , - 

A male child was bom at Lincoln Hospital on June 6, 19-±6, from the right 
occipitoanterior position bv normal spontaneous delivery. Though a f^-term 
infant and in good condition, he was admitted to the premature nurseiy because 
of a low birth weight of 5 pounds and 5 ounces. The child passed meconium, 
voided, and took his feedings well. A mass, 4 cm. in diameter, was noted overly- 
ing the left parietal bone and extending up to, but not crossing, the sagittal 
suture. This mass was tense and nonpulsating. A parietal cephalhematoma 
was diagnosed. On the fourth day of life the baby became n^dly jaundiced. 
However, there was no evidence of, blood dyscrasm._ The child continued to 
fake all feedings well and regained 1%, oz. of the initial 3 oz. weight loss. 3Iild 
edema of both thighs and buttocks was also obseiwed at this time. The cephal- 
hematoma remained stationary in size and the edema and icterus persisted. By 
the seventh day the infant had exceeded his birth weight by oz. On this 
day the patient’s temperature suddenly rose to 101.4° F. Physical examinaHon 
rei'ealed no abnormal findings other than those previously noted. Penicillm 
therapy was started, .5,000 units being given every three hours. By the follow- 
ing day the temperature had dropped to 99.0° F.; the baby seemed much im- 
proved. Two days later, on the tenth day of life, the temperature again be- 
came elevated to 101.8® P. and the child refused bis feedings. Eesort was made 
to feeding by gavage. The cephalhematoma did not change in size or con- 
sistency, but the edema and icterus both disappeared. The baby had three loose, 
yellow stools and several small hj-podermoelyses were administered for some loss 
of skin turgor. Treatment with penicillin was continued on empirical ground.s. 
Pliy.sical examination on this, the tenth day, showed the ears, nose, and throat 
to be normal: the lungs were clear to percussion and auscultation; abdominal 
palpation was negative ; there_ was no bulging of the anterior or posterior fon- 
tanels; there were no patholo^c reflexes; the cephalhematoma showed no change. 
Urine examination was negative. Diarrhea, however, persisted, and oral feed- 
ings were therefore discontinued temporarily. The patient was maintained by 
parenteral fluids for the following two days. By the thirteenth day the diar- 
rhea liad abated and an Alaeta formula was started. On the fourteenth day the 
temperature was 99.0° P. and the administration of penicillin was stopped.’ The 
baby was then taking all oral feedings well. His condition remained improyed 
until the eighteenth day, when the temperature suddenly rose to 104 0° P The 
child became cyanotic, exhibited rigns of marked respiratoiy distress, with infra- 
slc^ul and supi asternal retraction on inspiration, and appeared critically ill 
-Moist, inspiratory n'lles were present throughout both lung fields and tetanic 
ennvnlsivc movements of the face and arms were noted. Sulfadiazine was or- 
dered and the pmicillm was started again with 15,000 units as the three hourlv 
the conclave di.<;order might be an expression of hj-pocalcemk- 

From Che rtdiauic Scnlc; of Dr, Harry S. Altman. Lincoln Horpitat. 
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tetany, blood was withdra^vn for a serum calcium level and 5 c.c. of a 10 per 
cent solution of calcium gluconate was administered intravenously without bene- 
fit. At this time no evidence of meningeal irritation such as bulging fontanels, 
nuchal rigidity, or positive Kemig’s or Brudzinski’s signs were elicited. The 
child continued to do poorly despite sulfadiazine, penicillin, and oxygen therapy, 
and expired six and one-half hours later. 

Permission for necropsy was obtained. The anatomic diagnoses were ; (1) 
meningitis, purulent; (2) cephaUiematoma, left parietal region, secondary 
infected; (3) bronchopneumonia, bilateral, confluent; and (4) fatty degenera- 
tion of the liver. 

There was a somewhat fluctuant mass about 5 cm. in diameter in the left 
parietal region of the scalp. On incision, thick, sanguinopurulent material ex- 
uded from the mass. The abscess was well demarcated and extended down to 
the bone, the periosteum having been destroyed and the surface of the parietal 
bone presenting a shaggy, roughened appearance, with some thinning of the 
bone. 

Upon opening the cranial cavity the base of the brain was found to be bathed 
in a yeUow, purulent material. There were small, localized areas of pus under- 
lying the meninges all over both hemispheres of the brain. There was edema of 
the cerebrum with some congestion of the small pial vessels. On the internal 
surface of the left parietal b^one, approximately 1.5 cm. inferior to the site of 
the abscess, a purulent area was noted surrounding one of the dural veins. Just 
beneath this localization of pus there was a purulent exudate on the correspond- 
ing area of the brain. 

The thoracic cavity was opened and the organs were found to be in normal 
position and relationship to each other. There was no free fluid in the pleural 
cavities. The lungs were of an orange-red color, firm and rubbery in con- 
sistency. There were small areas of petechial hemorrhage in the pleurae an- 
teriorly. On section, the lungs were more or less consolidated. No frothy fluid 
exuded on pressure. There were no local areas of infarction. The lungs were 
of a homogeneous appearance. The trachea and bronchi were slightly edematous 
and congested. No mucus or obstructions were found in the lumina. 

The liver was deep purple, but there were many areas of yellow discolora- 
tion on the anterior surface. The organ was firm in consistency. On section, 
it could be cut with ease and showed small areas of fatty degeneration. The 
spleen, adrenals, and kidneys were normal. The alimentary tract was normal 
throughout. 

All media planted with material from the abscessed cephalhematoma and 
from the meninges yielded Bacillus pyocyaneus in pure culture. 

COMMENT 

We have presented a case of a newborn infant in whom a cephalhematoma 
became secondarily infected in the absence of any trauma and without inter- 
ference by “needling” or any other procedure, and in whom the resulting ab- 
scess went on to burrow through the parietal bone, causing a purulent meningitis 
with fatal termination. The organism which was recovered from both the in- 
fected cephalhematoma and from the meninges was found to be B. pyocyaneus 
{Pseudomonas pyocyanea ) . Blood-borne infections by this organism are not rare 
in the neonatal state and frequently pursue a fulminating course.^ The primary 
site of infection is described as usually being in the gastrointestinal tract, the 
umbilicus, or the skin.- Our case presented no evidence of infection of the skin 
or mnbilicus, and we feel that it is not unreasonable to assume that our patient 
had a focus in the gastrointestinal tract which seeded the cephalhematoma by 
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■way oi tte blood. Holt and Mclntosb® state that foUovring severe traumatism, 
cephalhematomata may go on to abscess formation and either open externally 
or burronr, but that this result is seldom seen. 

Our case re-emphasizes the fact that meningitis may occur in the nevrborn 
without the classic signs and symptoms of the disease. It, therefore, is impor- 
tant that diagnostic lumbar puncture be done in that age group when there is 
unexplained sepsis. 
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KEPOKT OF THE MEETING OP THE EXECUTIVE BOARD OP THE 

aj\ierican academy op pediatrics 

Chicago, III., Nov. 24, 25, 1946 

A meeting of the Executive Board was held at the Palmer House, Chicago, on Sunday' 
and Monday, November 24 and 25, 1946. The first session was called to order at 10 
Sunday, by the President, Dr. Jay I. Durand. There were present Drs. Jay I. Durand, Lee 
Forrest Hill, Marshall C. Pease, Edgar E. Martmer, Olirar L. Stringfleld, Paul "V. Beaven, 
Warren W. Quillian, James W. Bruce, George P. Munns, Eoger L. J. Kennedy, Vernon W. 
Spickard, Fdlix Hurtado, Joseph S. Wall, and Clifford 6. Grulee. 

The following applicants were elected to Fellowship: 

Region I 

George E. Alpert, New York, N. Y. 

Glidden Lantry Brooks, Lewiston, Maine 
Enid C. Brown, Buffalo, N. Y. 

Charles C. Chappie, Philadelphia, Pa. 

Martha L, Clifford, Hartford, Conn. 

David J. Cohen, Meriden, Conn. 

Henry Cohen, Brookljm, N. Y. 

Joseph H, DiLeo, New York, N. Y. 

David Dragutsky, Brooklyn, N. Y. 

Herman Eisenberg, Washington, D, C. 

Henry M, Eisenoflr, New York, N. Y. ' . 

L. Steams Fannin, Bradford, Pa. 

John L. Finnegan, Flushing, Long Island, N. Y. 
de la Broquerie Fortier, Quebec, Que. 

Irvin Fradkin, Freeport, Long Island, N. Y. 

Clarence F. Friedman, Brooklyn, N. Y. 

Martin J. Gljmn, Jr., Eockville Centre, N. Y. ' 

Harold G. Grayzel, Brooklyn, N. Y. i 

Martin Green, Atlantic City, N. J. 

Adelard Groulx, Montreal, Que. 

Ernest T. Heffer, Brooklyn, N. Y. 

Theodore G. Holzsager, Brooklyn, N. Y. 

Philip J. Kozinn, Brooklyn, N. Y. 

Alan Charles Levin, Brooklyn, N. Y. 

Leo Litter, Hartford, Conn. 

George W. McCormick, Staten Island, N. /Y. 

Israel Miller, Brooklyn, N. Y. 

Ealph E. Moloshok, New York, N. Y. 

J. Leonard Moore, Princeton, N. J. 

Alexander S. Nadas, Greenfield, Mass. 

Benjamin Newman, Brooklyn, N. Y. 

Nolan A. Owens, Washington, D. C. 
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Alesaader E. Eostler, EaU Eiver, Mass. 

HusssE E. SangstOAj Enioatovra, Ea. 

William A. ScEonfeia, Xew York, K. Y. 

Herbert Shersvin, Cambridge, Mass. 

Darta “W. Sberwood, MeUesley Hills, Mass. 
Eleanor E. Stein, Harrisburg, Pa. 

Stuart S. Stevenson, Fairfield, Conn. 

Stevrart C. Wagoner, Sebenectady, N. Y. 

Irving Weinstocb, Brooblyn, N. Y. 

Harry Weder, Brooblyn, H. Y. 

Herbert M. tVilliams, Kew Gardens, N. Y. 
Benjamin J. Wood, Pittsburgh, Pa. 

Region II 

Egbert T. Anderson, Pensacola, Fla. 

Tbomas Davis Dotterer, Columbia, S. C. 

Don William Freeman, Denison, Texas 
Edward Alun Harris, Fairfield, Ala. 

Bernhard H. Hartman, Asheville, H. C. 

Basil Bradbury Jones, Eichmond, Ya. 

William White Helton, Jr., Austin, Texas 
David William Martin, West Palm Beach, Fla. 
Eugenia Elizabeth Murphy, Arlington, Ya. 
Edwin Paul Scott, Louisville, Ky. 

Amelia Bums Sheftall, Jacksonville, Fla. 
Daniel Lescsne Smith, Jr., Spartanburg, S. C. 
Edwin Eobeson Watson, Macon, Ga. 

Segion HI 

James H. Eahrenburg, Canton, Ohio 
J. Joseph Baratz, Chicago, Hi. 

Eichard Winston Elumberg, Cincinnati, Ohio 
Mary S. Boyden, Lawrence, Kan. 

Lyman Bay Critchfield, St. PauL, Minn, 

John C. Danahy, Cincinnati, Ohio 
David Eichard Davis, Emporia, Kan. 

Yemen Richard DeYoung, Chicago, lU, 

Mark Wendell Dick, Grand Eapids, Mich. 
Katherine Dodd, Cincinnati, Ohio 
William H. Ebeile, Ashtabula, Ohio 
Harry L. Faulkner, Chicago, Hi. 

Joseph Henry Garthe, Eockford, 111. 

Kurt Glaser, Chicago, HI. 

Wilbam H. Gronemeycr, Lakewood, Ohio 
Lloyd E. Harris, La Fayette, Ind. 

Robert D. Hart, Peoria, HI. 

Manes S. Hecht, Detroit, Mich. 

Oliver Y'illiam Hosterman, Columbus, Ohio 
Gertrude E. Howe, Chicago, HI. 

Robert L. Jackson, Iowa City, Iowa 
F. Craig Johnson, Denver, Coio. 

George John Kloh, Council Blufts, Iowa 
Hyde S. Lcland, Detroit, Mich. 

Sol T.ondc, St. Louis, Mo. 
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Emerson K. McVej, Chicago, 111. 
Frederick J. Margolis, Kalamazoo, Mich. 
Irving B. Eichter, Chicago, HL 
John Eichard Schroder, Janesville, 'Wis. 
Charles L, Steinberg, St. Paul, Minn . 
Carl P. Wagner, Cincinnati, Ohio 
Paul V. Woolley, Jr., Detroit, Mich. 
Melvin Francis Peip, Cleveland, Ohio 
Euth M. Kraft, Detroit, Mich. 


Region IV 

Leo S. Bell, San Mateo, Calif. 

Sherod M. Billington, Seattle, Wash. 

Edward Campion, San Eafael, Calif. 

Cliarles H. Cutler, San Francisco, Calif. 
Richard D. Cutter, Palo Alto, Calif. 

Lucas W. Empey, Sacramento, Calif. 

Scott H. Goodnight, Portland, Oregon 
Percy P. Guy, Seattle, Wash. 

Archie P. Hardyment, Calgary, Alta., Can. 
Barbara HeweU, Honolulu, T. H. 

George D. Husser, Richmond, Calif. 

William M. Petty, Santa Maria, CaUf. 

George O. Prieur, Calgary, Alta., Can. 

Saul J. Robinson, San Francisco, CaUf. 
Vincent Rounds, Los Angeles, Calif. 

Mandel L. Spivek, Beverly Hills, CaRf. 
Robert A. Tidwell, Seattle, Wash. 

Homer T. Clay, Tacoma, Wash, 

Peter Cohen, San Francisco, Calif. 

David M. Goldstein, Los Angeles, Calif. 
Edward A. Loeb, Fontana, Calif. 

Stanley Louie, San Francisco, Calif. 


Region V 

Paulo do Barros Franca Sao Paulo, Brazil 

JosS de Magalhaes Carvalho, Rio de Janeiro, Brazil 

Odilon de Andrade Pilho, Rio de Janeiro, Brazil 

EsteRa Budiansky, Porto Alegre, Rio Grande do Sul, BrazU 

Roberto Berro, Montevideo, Uruguay 

BoUvar Delgado Correa, Montevideo, Uruguay 

Maria Luisa Saldun de Rodriguez, Montevideo, Uruguay 

Upon appRcation the foRowing were granted Emeritus Memberships: 

Iris M. Chamberlain, Chicago, HI. (Guatemala) 

Elmer G. Horton, Columbus, Oliio 

Frederick H. Meichner, Long Island City, N. T. 

E. C. Mitchell, Memphis, Tenn. 

H. L. Moon, White Salmon, Wash. 

J. Phillips Stout, Jersey City, N,. J. 

Henry Washeim, Jr., Utica, N. Y. 

The resignations of Dr. Henrj- N. Pratt, New York City, Dr. Susan P. Souther, Columbus, 
Oliio, and Dr. Norman Nixon, Laguna Beach, CaRf., were accepted. 

Dr. M. Scherzer, Montreal, Que., was reinstated at his request. 

Dr. Luis Siri, Argentina, was voted to Associate Membership upon recommendation of 
Dr. Fdlix Hurtado. 
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The following were given leaves of absence: Dr. Leo Batell, Durham, Conn., Dr. Manon 
S. Morse, Endicott, N. York., and Dr. Eaymond H. Somers, San Jose, GaUf. 


Eeport of Region I 


This will probably be the last report from Eegion I as it xs now constatuted. The 
Academy’s Study of Child Health Services has been the mam activity throughout our re^o 
Through the effLs of our state chairmen, our region was the first to have all our states 
organized with executive secretaries and offices. One of our states was first exclusive of 
North Carolina, to have all our .questionnaires distributed. For these accompbstoents we 
wish to thank the state chairmen; Drs. Foster of Maine, Stewart of New Hampstoe, Clark 
of Vermont, Baty of Maasachusetta, Boot of Connecticut, Orr and "Wilke of New York, 
Murray of New Jersey, Gilmartin and Barba of Pennsylvania, Handy of Delaware, Wharton 
Smith of Maryland, and Copeland of Waslungton. 

At a meeting of the state chairmen, October 1, we were instructed to report tbeir follow- 
ing nnanimons opinions: 

1. That a representative committee be established to interpret the findings of the Study 
of Child Health Services and make recommendations and policies to the Executive Board. 


2. That it is their recommendation that the members of the Academy support the pro- 
posed meeting of the Fifth International Congress when it is held. They further unanimously 
voted that due to unsettled conditions in this country, Europe and Asia, the holding of the 
Fifth International Congress in July, 1947, as proposed, is premature and should be postponed, 

3. They specifically directed us to express their thanks and appreciation to the Committee 
in New York for arranging such an outstanding regional meeting. 

Forty-one pediatricians are recommended for Fellowship in the Academy. 

Bespectfully submitted, 

OtivEE L. STEiSoriEM), Eegional Chairman 
Pavu W. Beaven, Associate Eegional Chairman 


Report of Region n 


Continued expansion of Academy membership in this area reflects a growing interest on 
the part of qualified pediatricians in the purposes and ideals of the organization. Since the 
January meeting at Detroit there have been sixteen completed applications submitted for con- 
sideration through regular channels. No formal regional meeting has been held since the 
last report. During the regular session of the Southern Medical Association at there 

will bo a luncheon meeting for members of Region LC, at which time questions pending con- 
sideration at the National Convention in Pittsburgh and problems arising from the Study 
of Child Health Services will "be considered. 


As in other sections of the country, activity daring the past nine months has been pri- 
marily concemod with the organization and development of the Survey in tho various states. 
Slow to get started in a few areas, the work has gained impetus due to the outstanding work 
of some state chairmen, as well as the full support of the State Medical Associations and of 
similar organizations. Many state ped'iatric societies, whose work had become disrupted during 
the war years, have reorganized, and their members are showing a wilUngne=s to assume 
responsibility for developing the program of the Aca/lemy. Florida and Virginia are out- 
standing in tliis respect. Members are actively helping in refresher courses and are serving 
as teachers of postgraduate medical instruction in pediatrics in addition to the duties and 
rcsponPibihtics of private practice. The Academy receives no outstanding identification in 

Us activities but works through c-xisting organizations and groups, using their faciUties in at 
tempting to promote chEd health. ’ ^ lucmties in at- 


Bespectfully submitted, 

WAsnnx W. QuHiXin, Eegional Chairman 
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Eeport of Eegion III 

The Child Health Services Survey is now under way in most of the states of Eegion III. 
Consequently, most of the state chairmen have little to report in regard to other Academy 
activities as the survey comprises a full-time job for them. The attendance of the state 
chairmen at the Child Health Services meeting in Chicago in September was excellent. Many 
perplexing problems concerning the questionnaire were ironed out during the two-day session. 

Reports from Missouri, Ohio, North Bakota, and other states indicate that the Academy 
organization in these states is actively cooperating with various other state groups which are 
interested in the welfare of children. 

In Illinois, Dr. Poncher has requested the Child Health Services Study committee to 
continue to function as an advisory committee to the Illinois State Medical Societj’. Such an, 
arrangement should expediate all Academy projects in which the support and interest of all 
physicians in the State are desirable. Closer cooperation and planning with all agencies in 
the State which have to do with the health and welfare of children are anticipated. Tliis plan 
might be worthy of scrutiny by all state chairmen; there is certainly a great amount of 
important work, much of it an accumulation of the war years, to be done in the near future. 
With the completion of the Child Health Services reports, the Academy organization should 
be ready to go smoothly ahead as a leading force in the child health activities in most of the 
States of Eegion m. 

Eegion ITT now has on deposit in the First National Bank of Winnetka, HI., funds to 
the amount of $2,192.61 plus uncomputed accumulated interested since Jan. 1, 1946. Funds 
to the amount of $19.07 were expended in preparatory work for the Spring, 1946, regional 
meeting. The regional meeting was later canceled by unanimous vote of the state chairmen. 

The Treasurer of the Academy holds bonds to the credit of Eegion m in the amount 
of $1,850.00 with a face value of $2,500.00. 

Present enrollment in Eegion III is 500 members. Thirty-four new appEcants wiU be 
voted upon for membership at the November (1946) meeting of the Executive Board. 

Respectfully submitted, 

George F. Munns, Regional CSairman 

Eeport of Eegion IV 

Through the State Chairmen, aU members of Eegion IV were contacted to give an 
opinion regarding financial support from the Academy for the International Pediatrics Con- 
gress. Tlie results indicated that the membersliip was 2:1 in favor of giving some financial 
support by assessment of members of the Academy. However, the majority of the members 
felt 1947 was too early to have such a meeting; since the date has been changed to July, 

I am sure there wiE be more objections to a 1947 meeting. 

A regional meeting of representatives of the various states for the Child Health Survey 
was held in San Francisco, September 17 and IS. This wUl be included in the Committee 
Eeport and Study of Child Health Care. 

Respectfully submitted, 

. Vernon W. Spickakd, Regional Chairman 


Eeport of Eegion V 

The principal activities after the last meeting of the Executive Board of the Academy 
have been devoted to informing the branches of the region about the possibilities of the 
celebration of the First Pan-American Pediatrics Congress and at the same time the first 
general meeting of Eegion V, both events in combination with the International Congress 
of Pediatrics, which wiE be held in New York City, July, 1947. 

Since last agreement of the Executive Board of the Academy, we have sent a note to 
the different branches, containing aE the explanation about this matter. We have decided 
to celebrate the meeting of Eegion V in Washington, D. C., tlrree days before the Interna- 
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tional CoBgress ia New York. This meeting wiU be presided by a head tab! y 

the Members of the Eseentive Board of the Academy and the chairmea of J • 

The first retmon will be deToted to consideratioa of the internal affairs of the region, 
in ord^r to establish the definite organisation of Begion V under the by-laws of the ^ade^y- 
In this meeting, the chairman of Begion V iriU give a general report about the region since 
the incorporation of the Latin-American Division to the Academy up to date. 

We have sent a questionnaire to the different Latin-American countries for the prep- 
aration of a special book of the pediatric field in America, introducing to the United States 
the history of Latin-American Pediatrics. In this book you will find verj' important remarks, 
for example: foundation of the Latin-American Universities; the San Marcos University 
of Lima, the oldest in America, the Uiuversity of Mexico, founded a short time later, and 
the tTniversity of Havana, which is also an old Umvetaity with more than two centuries 
existence, the special organization of the pediatric services, in their double aspect, academic, 
in connection with the teaching, offering a synthesis between the different pediatric schoo'b, 
and in the public health aspect, referring to the organization of Children’s Hospitals in 
America. 

In the first aspect, referring to tiie academic field, it would be a great pleasure for 
me to introduce to United States pediatricians the outstanding figures, true pioneers of our 
pediatric sciences, Louis Morquio from Montevideo, Araoz Alfaro from Buenos Aires, Olinto 
de Oliveira and Eemandez Figneiras from Brazil and Angel Arturo Aballi from Havana. 

' In the second aspect, the social assistance, we will show yon our principal units, repre- 
sented hy heantiful children’s hospitals, as the wonderful Hospital del Nino de Mexico, the 
special Hospitals for Children of Chile (three new and beautiful buildings), “Pereira Eosell 
Hospital’’ of Montevideo, and the “Municipal Children’s Hospital’’ of Havana. They are 
all splendid hospital units very well equipped to the specification of the Official .Standard Hos- 
pital of the American Medical Association. 

It would also be a very important point to consider in the pediatric field of the Latin- 
American conntries, the goal reached by the research department, because we know very weB 
that the general knowledge of medicine, simply applied to the diag^iosis or treatment, is prac- 
tically a Tontine if it would not be accompanied by scientific consideration, supported by 
research. 

One of the principal points studied by the Latin-American research has been the bao- 
teriologic aspect related with the etiology of gastrointestinal disturbances. In that aspect the 
Uruguayan Pediatric School is very well known. It is conducted by Professor Hormaeehe, 
author of the very important theory called “Montevideo Doctrine’’ about the pathologic in- 
fluence of the salmonella group against “Kiel Doctrine.’’ Tlie Chilean Pediatric School has 
also devoted very important studies about the same question and is conducted by Professors 
Cicnfuegos and Scroggie and co-workers. In the clinical aspect of the metabolic disorders of 
the gastromtestinal troubles, the Argentinian Pediatric School has realized very important 
research which was chiefly conducted by Professor Carril and in the same question, the con- 
trihntion of Professor Burghi of Monterideo and the etiological classification selected by 
Zcrvino from Montevideo too are also very outstanding. All this matter referring to the 
gastrointestinal disturbances in order to study the etiology, pathogenesis, and treatment has 
constituted the principal goal of the Cuban Pediatric School conducted by Professor Aballi 
and myself with the cooperation of many co-workers of our pediatric chair. 

Also a point very attractive for special mention are the studies realized by Professor 
Agustm Castellanos in order to obtain a safe vital diagnosis of congenital heart diseases 
o^pocardiogram.” This method permits the visualization of the 
heart after the introduction of the opaque substance in the vein of the ana in a first view 
which we call aapodextrocardiogram because it only shows the right heart. A few ceeonds 
later we_c^ obtain a second view which shows the left heart with the gross vessel, wwTwe 
call angiolcvowirdiogram. This method permits at the proPent limp in ppIpWi- i 

and real diagnosis of all cardiac malform^ions. ” ^ 
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Latin-American Psdiatric Research. In that sense, the studies of Professor Valledor of 
Havana, Professor Vacareza of Buenos Aires, and Professor Scroggie of Chile represent a 
very nice contribution. 

After considering the great development of scientific centers of the Latin-American 
countries, rve will include a relation of the different international cpnnections represented by 
many filial associations of important United States Associations; The American Academy .'of 
Pediatrics, The A. M. A., The A. P. H. A., The P. A. M. S., and finally the great importance 
of political connections represented by the Pan-American Union and, particularly in the 
medical field, by the Pan-American Sanitary Bureau, which has been, perhaps, the most 
important link in the last ten years among the scientific research centers of America. 

Por all these reasons we consider that our program to realize the first Pan-American 
Pediatric Congress will be a firm step over the way of a cordial and positive friendship among 
all our countries, supported and conducted by the purest link among human dignity; that is, 
science and country friendship. . 

We hope that this effort of the Latin-American Group will be received with deep 
sympathy by our fellows of the United States to whom we devoted our best wishes and efforts. 

After these Pan-American Pediatric Meetings, we will continue together in the work 
for permanent improvement of Region V as members of the great family of the American 
Academy of Pediatrics. ^ 

Respectfully submitted, 

PfiLix Hurtado, Regional Chairman 

Report of the Secretary 

During the past year, the Academy has launched forth upon an effort which is probably 
as ambitious as any that has ever been attempted by a small group in the United States. 
Of course, I am speaking of the survey of child health services. If we are to have local 
or national legislation, tliis legislation should be based on facts and not suppositions, and 
it is with that in mind that the Academy has undertaken this survey. The cooperation of 
all the members and the exhaustive work carried out by the state chairmen is something of 
which the Academy may well be proud. I think that all of us wiU say the right man was 
chosen when Dr. John P. Hubbard was put in charge, and we must credit him with much 
of the success, but no man alone without the cooperation of cohesive organization could have 
brought about the results which have been attained in this instance. The organization of 
the Academy on a state basis has justified itself. 

The International Congress of Pediatrics, as at present projected, will occur in July 
in New York City. This has materially altered the plans of the Academy to hold a Pan- 
American Congress in 1948. However, thanks to the activities of the men in Washington, 
especially Dr. Edgar P. Copeland and Dr. Joseph S. Wall, we are well on the way to arrang- 
ing a preliminary meeting of the Latin-American groups under the Chairmanship of Dr. 
Pdlix Hurtado. This will occur in Washington just previous to the International Congress. 
The final arrangements for the meeting have not yet been made. 

Due, more than most of you realize, to the efforts of Dr. Joseph S. Wall, the legislation 
for National Governmental Control of Child Health Agencies and, in fact, of the whole 
picture of medical attention to the child has been at least temporarily avoided. Most of us 
felt that this was striking at the very heart of child health in this country and that it would 
have been a disastrous move for the children, and we may congratulate ourselves that one 
of our own group was so prominent in preventing this legislation. 

You will be asked at this meeting to vote on the question of redistricting of tho 
Academy. This, to my way of thinking, is long overdue. The present arrangement dbes not 
give equal representation on the Executive Board and while there is sRght discrepancy in 
the new arrangement, it is far better than the old. The Secretary hopes that this arrangement 
can be brought about. If it is, the Secretary's office will take over subsidiary meetings in 
different parts of the country, in addition to the National meeting which is already carried 
on in his office. 
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Dr James G. Hughes has taken over the Chairmanship of the liaison Committee vnth 
the American Legiom With the members' of the Academy vrho have come out of semce 
this will be of especial interest. The Degion has funds to carry on child ca.Te work throughout 
the country, and it wishes direction of the American Academy of Dediatncs m carrymg ttos 
out. Unquestionably, when our survey is finished and properly recorded, such an affiliation 
will result in great benefit to the children of the country and it is to be hoped that we can 
have active affiliates in each state to promote and direct the action of the Lepon. 

For several years now, the Academy has been mulling over the question of a library 
and museum. The material for the library is available and there are accumulating many 
museum pieces, as well. While the library will not be able to finance this from its own 
funds, it seems likely that our friends in many activities will be willing to provide a suf- 
ficient fund so that a building can be erected. It will be necessary, however, to provide 
funds for carrying this on and at the present time the method of doing this has not been 
determined. 

A change has come with respect to the sermces which we have been rendering to Begion 
V members. We have done away with the abstracts in Spanish and the dues have been 
raised to $10.00 for all members. This will enable us to pay the expenses of a representa- 
tive from that Begion to at least one of out Exeentive Board meetings each year, preferably 
that held at the time of the annual meeting. It is to be hoped that this solntion will meet 
the approval of Begion V, which it seems to have, and will also make for closer relationships 
in the Academy. 

The men in service are coming home and from a high of nearly 400 members there are 
less than seventy now in service. It is gratifying to know that nearly all of the men who 
have come hack have stepped into practice and arc doing well. The chief difficnlty has been 
to find a place to live, but that, I think, has been satisfactorily solved by most of them. 

It is now my unpleasant duty to report to yon the names of those who have left ns since 
the last meeting: Arthur W, Benson, Troy, N. Y., Murray B. Gordon, Brooklyn, N. T., 
Harold C. Joesting, Los Angeles, Calif., Harold 0. Buh, Cleveland, Ohio, Dr. Stewart H. 
Welch, Birmingham, Ala. Emeritus Fellows: Stanley D. Giffen, Toledo, Ohio, Homer 
Woolcry, Bloomington, Ind., and Harry E. Lohnes, Buffalo, N. Y. 

Eespectfully submitted, 

CuiTORD G. Grdlee, Secretary 

Report of the Treasnrer 

(For this report, see following page.) 

It was voted by the Executive Board that after the February meeting the traveling 
expenses and $10.00 per diem for each appearance on the program be given for each partici- 
pant in the general program and for one participant in each round table. 

It was voted that hweafter committee reports be distributed only at the Annual Meeting 
and not be sent out previously to the members, since they are published in the JotTBXAn. 

The request of Herbert C. Miller of Kansas City for recognition by the Executive Board 
of his attempt to grin information concermng the incidence of congenital anomafies associated 
the mother, and in the second place to obtain information which 
will help m setting up more intensive studies in case onr survey indicates that the problem 
IS a fairly extensive one was approved by the Board with the request that questionnaires 
Dot be sent out until after our survey is completed. 

The ExecnUvel^ard approved the appointment of a representative to the Kational 
CommiF.sion on Child Health set up by the President. 

the the question of publication of 

A f <k;cu=sca quite extensirely and it was decided to writ for the recom- 

mendation of the Editonal Board at the meeting of the Academy in Febmaiy 

president. ™ 'vas appomted by the 
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Report of the Treasurer 


Statement of Receipts and Disbursements, July 1, 1946, to Oct. 30, 1946 


Balance in checking account, July 1, 1946 



$11,187.49 

Balance in savings account. State Bank & Trust Company 



8,214.89 

Balance in savings account. First National Bank & Trust Co. 


1,560.09 




20,962.47 

Seceipts: 




Dues 


$39,658.13 


Wartime Assessment 


15.00 


Exhibits — ^November, 1946 Meeting 


4,640.00 


Annual meeting registration, November, 1946 


4,180.36 


Annual meeting round tables, November, 1946 


1,494.38 


Initiation fees 


1,925.00 


Interest earned 


327.50 


Pamphlets — Child Health Record 

$ 204.25 



Immunization Procedures 

116.08 



Vitamins 

6.00 

326.33 


Subscriptions — ^men in service 


100.00 

52,666.70 




$73,629.17 

Disbursements : 




Annual Meeting — November, 1946 


$ 800.96 


Bank charge and exchange 


44.84 


Certificates and mounting 


48.56 


Executive board 


647.16 


Miscellaneous 


109.30 


Office supplies and equipment 


106.24 


Postage 


163.54 


Bent 


778.50 


Salaries — Secretary 

$4,000.00 



Assistant Secretary 

666.66 



Stenographer 

1,000.00 


, 

Office 

785.00 

6,451.66 


Stationery and printing 


231.04 


Subscriptions 


9,629.81 


Telephone and telegrams 


277.54 


Travel-Secretary 


12.77 


Treasurers’ bonds 


62.50 


Expense — ^regions , 

$ 158.90 



States 

77.03 



committees 

975.53 

1,211.52 


Pamphlets — Child Health Record 

21.55 



Immunization Procedures 

3.55 

24.90 

20,600.84 




$53,028.33 

Balance in checking account, October 30, 1946 



$41,328.35 

Balance in savings account, State Bank & Trust Company 



10,139.89 

Balance in savings account, First National Bank & Trust Co. 


1,560.09 


$53,028.33 


Reports of Committees 

Warren B. Sisson and John P. Hnbhard reported on the Study of Child Health Services. 
A committee was appointed to choose a publicity expert for the use of the Committee for 
the Study of Child Health Services. 
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Eeport of the Committee for the Study of Child Health Services' 


Bddget rop. Geakt of $116,000 rr.ou Xatiosai, Fount>atiok ton I;;fantile B.\nADYSis 



BLTtOET 

ESPENItED 

balance 

bttdget 


nr.ST YEAR 

TO 10/31/46 

BEltAINIKG 

SECONT) TEAT. 

Salaries : 

Begional directors 

$19,000.00 

$13,946.38 

$ 5,033.62 

$16,000.00 

Travel: 

Begional directors 

6,000.00 

3,507.52 

2,432.48 

3,000.00 

Salary: 

AdministratiTe Asst. 

2,000.00 

2,142.54 

837.46 

3,000.00 

Salaries : 




4.000. 00 

2.000. 00 

Stenographers 

Office 

4,000.00 

2,422.73 

1,577.27 

Supplies 1 





Printing 

Telephone & telegraph '' 

8,000.00 

8,000.00 


5,000.00 

Postage i 

Edncational surrey 

15,500.00 

806.93 

14,69.3.07 

13,500.00 

Statistical dept. 

12,000.00 

11.SS6.24 

113.76 


Totals 

$07,500.00 

.$42,772.34 

$24,727.60 

$48,500.00 


Estihated BmwEr fop. Statistical Analyses (Kational Institute of Health Account 
Oct. 1, 1940, to Dec. SI, 1947) 


ITEII 

Professional personnel; 
Chief of research section 
Operations snperri.«or 
Assistants, statistical 
Total 

Clerical personnel: 
Machine supenisor 
Coders^ 

Coders^ 

Keypnnch operators 
Computers 
Clerk typists 
Clerk typists 


5 f? 

li ^ 


OCT. 1, 1940, i 

JULY 1, 1947 


a o 


TO 

1 TO 


5 S 

annual 

AVNE 30, 1947 

! J3EC. .31, 1947 


2 s; 

RATK ; 

(9 JIOXTII.S) 

i (6 IIONTHS) 

TOTAL 


1 

$8,000 

$ 6,000 

$■ 4,000 

$ 10,000 

1 

5,000 

3.750 

2,500 

6,250 

O 

o 

3,000 

8.10') 

5,400 

13,500 



$ 

1T,«50 $ 11,900 


1 

3,000 

2.700 

1,800 

4,500 

.39 

2,400 

70,200 

- ) 

oS 

2,400 


1:9, 600 f 

139,800 


2,400 

3,600 

2,400 

6,000 

8 

2,400 

14,400 

9.600 

24,000 

o 

s 

2.400 

2.400 

3.600 

- ( 

9,600 { 

13.200 


Total 

Total personnel 
Eenfal and equipment: 
Office rent, 4,i)00 sq. ft. 
Office rent, G,000 .sq. ft. 
Machine rental' 

Office equip, and supplic~ 
Total 

ChAYFTDfAL; 


94..70O 

112,.T70 


9.1.000 187,500 

104.900 217,250 


9,000 

- 1 

9,()00( 

18,000 

2.700 

.5,100’- 

7,800 

4. 500 

2.200 

6.700 

16.200 

16, .300 

.32.500 


^1^7-7" $121,200 $249.7.50 


'MLners. .-..rt.-r-. -atolaWs fur .-ix numth.= prior to Jul.v 1 . let 
■Sec justification tor number ,.f coders on next paiji-. 

>!*.< pre-onts ono •i.blitu.m! .^urt-T amt onu a<3.1iti..n.al tabulator for this period. 


i I'P. 


•Tlif first part of 
"T-752). 


this ropnrt 


publiriio,! in the Dacfnibcr. ISIG issue of the joct-n-ai. 
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, ATJDITOE’S STATEMENT 

November 15, 1946 

To the Executive Board 
American Academy of Pediatrics 
Evanston, Illinois 
Gentlemen : 

I have examined the budgets presented by the American Academy of Pediatrics, Study 
of Child Health Services as of October 31, 1946, for the National Foundation for Infantile 
Paralysis account, the National Institute of Health account, and the General Academy account. 

The amounts represented as having been spent have actually been paid out. The budget 
estimates seem fair and reasonable and are not excessive viewed in light of past experience 
and future requirements. 

In my opinion the accompanying budgets present fairly the requirements necessary for 
the fulfillment of the program outlined for the Study of Child Health Services. 

Verly truly yours, 

Man E. Byeks 

Washington, D. 0. Certified Public Accountant 


Amekican Academt of Pediatrics Statistical Analyses 
Sudget Estimate for Coders, Oct. 1, 1946, to Deo. SI, 1947 

It is estimated that 700 man-months of clerical time will be required for editing, math 
checking, coding, transcribing, and verifying these processes. To complete half of this work 
before July 1, 1947 (nine months), and the balance by Dec. 31, 1947 (six months), would 
require ; 

39 coders @ 9 months each or 351 man-months, and 
58 coders @ 6 months each or 348 man-months 
Total 699 man-months 


The basis for these estimates is shown below: 


s chudxtlc 

ESTIMATED KTJMBER 

OP SCHEDtHiES 

NUMBER or PUNCH 
CARDS PER SCHEDULE 

TIME PER 
PUNCH CARD 

I-A 

10,000 

3 

30 

I-D 

5,000 

4 

30 

I-E 

600 

2 

30 

I-F 

500 

2 

30 

I-G 

200 

2 

30 

I-H 

100 

2 

30 

I-J 

100 

2 

30 

II-A 

7,000 

2 

20 

rt-B 

3,500 

2 

20 

II-C 

3,500 

1 

20 

n-D 

7,000 

2 

20 

II-E 

3,500 

1 

20 

11-F 

7,000 

2 

20 

H-G 

7,000 

2 

20 

IH-A 

181,000 

1 

15 

HI-B 

4,000 

3 

30 

ni-c 

70,000 

1 

15 

Budget for General Academy Account 


Contributions Keceived for First Year: 


American Academy of Pediatrics Bcserve Fund $18,000.00 

Mead Johnson & Company 18,000.00 

M & R Dietetic Laboratories, Inc. 10,000.00 

Carnation Company 10,000.00 

Pet Milk Company _ 10,000.00 

New England Pediatric Society 500.00 

Lcdcrio Laboratories 5,000.00 

Field Foundation 5,000.00 

Cutter Laboratories 500.00 


Total Receipts $77,000.00 

Less: Amount expended for Study prior to February, 1946 4,474.16 

$72,525.84 
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Salaries , 

Travel: 

Esecntive staff and committee 
Fnmitare and fixtures 
Postage 
Office supplies 
Office mamtenance 
Printing . 

Publicity 

Committeo report; 

Publisbing and distribution 
Telephone and telegraph 
Periodicals and books 
Car purchase and travel 
Soci^ Security 
Accounting and legal: 

Accounting and auditing 
Premium on bonds 
Legal fees 
Insurance 
Miscellaneous 
State programs 
Educational study: 

Field staff 

Travel and committee meetings 


$18,000.00 

$13,238.44 

$ 4,761.50 

$22,000.00 

5.000. 00 

4.000. 00 
1,000.00 

4,506.31 

493.69 

5,000.00 

771.77 

3,228.23 

2,000.00 

189.23 

810.77 

1,000.00 

2,000.00 

GOO.OO 

336.70 

1,663,30 

1,000,00 


GOO.OO 

2,400.00 

3,000.00 

1,501.65 

1,498..35 

3,000.00 

1,000.00 

326.39 

673.01 

1,000.00 

5,000.00 

1,000.00 

177.62 

822.38 

1,000.00 

100.00 

33.65 

66.35 

100.00 

2,000.00 

2,643.81 

643.81 

1,000.00 

400.00 

53.84 

346.16 

400.00 

600.00 


GOO.OO 

1,800.00 

400.00 

187.50 

212.50 

400.00 

200.00 


200.00 

200.00 

200.00 


100.00 

300.00 

230.00 

184.82 

05.18 

250.00 

30,000.00 

16,870.02 

13,129.98 

30,000.00 

1,000.00 


1,000.00 

5,000.00 

1,500.00 


1,500.00 

3,500.00 

$72,150.00 

$41,021.75 

$31,128.25 

$86,350.00 


Totals 


COJIMEOTS 

General Academy Account . — 

^ 1. The Field Foundation has made a grant of $10,000 for a tTvo-year period, of which 
$5,000 has been received. At the time the first payment was received, the following conditions 
were made by the Field Foundation: 

(a) “That the first $5,000 of this Corporation’s contribution be applied to the nation- 
wide Study of Child Health Facilities and Services by states. 

(b) “That the second $5,000 of this Corporation’s contribution be applied toward the 
compensation of competent personnel to publicize the results of the survey in the 
daily press, in magazines, on the radio, and through other channels of public 
information. ’ ’ 

In accordance with these conditions, the first $5,000 already received has been applied 
against the operating cost of the development and conduct of state programs for the Study 
of Child Health Services. The second $5,000, to he received during the second year, will be 
applied in accordance with paragraph (b) above. 

2. Expenditures budgeted for the National Foundation Account were met from the 
General Academy Account prior to the receipt of the grant from the National Foundation. 

3. Item 1 (Salaries) on the general Academy budget includes: 

The salary of the Director, starting Jan. 1, 1946, 

All other salaries prior to the receipt of the grant from the National Foundation 
for Infantile Paralysis, 

Entire statistical pay roll for the month of October, pending the receipt of the 
NIH grant, 

Other personnel of the Administrative Staff not included in the Foundation budget 
Compensation of publicity personnel during the second year in 'accordance with 
the conditions of the Field Fonndatioii. 

exhibits distribution of progress bulletins. 
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5. Item 1C (State Programs) includes payments advanced to state chairmen in those 
States where local resources have been inadequate to meet full expenses of state study pro- 
grams. "Wlien the original estimates for state budgets were made, state reports were not 
anticipated, and hence no provision was included for the cost of their preparation and pub- 
lication. After reviewing the financial reports of those States which have completed their 
programs, it is evident that either their finances are completely' exhausted or that the remain- 
ing balances are too small to meet the cost of their state reports. Por this reason the budget 
of the Central Office for the second year shows an amount of $30,000 to insure that sufiicient 
funds will be in hand to enable all States to prepare satisfactory' reports. This item for 
state programs has resulted in a budgetary deficit of $41,350 which is needed to meet budget 
requirements over and above the $45,000 pledged for pay'inent in this account during the 
second year. 

Foundation Account . — 

1. In order to meet expenditures of the statistical division prior to the receipt of the 
grant from the National Institute of Health, the National Foundation was requested to allow 
$10,000 to be taken from Item 0 (Regional Directors) and $2,000 from Item 9 (Office). This 
request was approved by letter dated June 4, 1946. 

2. In order to meet current printing expenses, the National Foundation was requested 
to allow $3,000 to be taken from Item 6 to be applied against Item 11. This request was 
approved by letter dated Aug. 19, 1946. 

National In.stiUite of Health Account . — 

The first payment from the National Institute of Health grant was made on November 
1 in the amount of $128,550. Since this amount was budgeted for the period Oct. 1, 1946, 
to June 30, 1947, permission has been received to make payments from this account in arrears, 
starting with Oct. 1, 1940. Expenditures to be included from this budget have been met 
from the General Academy Account and will be refunded to the General Academy Account 
following the establishment of the NIH Account at the Bankers Trust Company of New York. 

RECOMMENDATIONS TO EXECUTIVE BOARD 

The Committee for the Study of Child Health Serrices, at a meeting in AVashington, 
Oct. 1, 1946, unanimously agreed that the following recommendations should be made to 
the Executive Board of the Academy: 

(a) That all factual material arising from the Study of Child Health Services should be 
relehsed by the American Academy of Pediatrics at both National and State levels. 

(b) That the Committee for the Study of Child Health Services is responsible not only 
for preparing a national report of the factual material but also for submitting to 
state chairmen tabulated factual data suitable for the preparation of state reports. 

(c) The state chairmen together with their advisory committees are responsible for 
seeing that state reports based upon the tabulated material are written and pub- 
lished as soon as possible. Whereas the national report prepared by the Committee 
for the Study of Child Health Services will include no recommendations arising 
from the data, the state reports may and should include recommendations based 
upon local situations. 

(d) That within a period of two months after receipt of the tabulated material, state 
chairmen should be required to submit to the Committee for the Study of Child 
Health Services a statement indicating that definite plans have been made to write 
a state report and a brief description of such plans. If at the end of this two 
months’ period the state chairman has not made satisfactory plans to report the 
material arising from the Study in his State, the Committee for the Study of Cliild 
Health Services is free to release the factual data to any person or group qualified 
to use it within the State. If the plans for the preparation of the state report are 
considered by the committee to be satisfactory, then the state chairman should be 
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nHowcd tov ndditionnl period not to exewd four monti.s to complete the state report 
during ^IvicU time none of the factual data pertaining to Ins Slate sliould b, 
released to others by the Committee for the Study of Cliild Health Son ices oxcep 
after obtaining approval from the state chairman concerned. 

(cl That after a period of six months following the receipt by the .state chairmen o 
the tabulated material, the Committee for the Stiidy of Cliild Health Services m 
free to release the tabulated niaterial or punch cnrd.s to any person or group 
qualified to use it. 

(f) That a further committee of the Academy should be created which would be re- 
sponsible for the recommendations arising out of the Study at the National level 
and for developing from the Study a snit.nblo action program. This committee 
would also be responsible for reviewing the recommendations contained in state 
reports, advising in the use of the material in the respective States, but would linvc 


no veto power over any recommendations in .state report.". 

(g) That because of the great importance of the proper implementation of the factual 
data secured, both at the National and the State level, it is considered ncce.'sai^' 
that the Academy employ a full-time executive director to direct the u.'c of this 
material in the States and also at the Nntion.al level. Tliis executive director .should 
be the executive secretary of the new committee referred to in the paragraph above, 

(h) That in the case of North Carolina, the Pilot Stale, the Committee for the Study 
of Child Health Services should be responsible not only for the factual report but 
also for reviewing the recommendations contained therein. 

(i) That in publication of State as well ns National reports, credit should be given to 
the United States Public Health Service and the Cliildren’.s Bureau for the coopera- 
tion they have given to the Academy in the Study. Acknowledgment should also 
be made of contributions or cooperation in the form of services and financial support 
from other sources. 

(j) That after publication of National or Slate reports the factual material should bo 
available to anyone desiring to use it. 

The Beport of the Committee on the Study of Cliild Health Services was approved 
except for section “g” which was to be acted nxwn at the meeting of tiic Executive Board 
in Pebmary at Pittsburgh. 


Beport of the Committee on School Health 


njRTHEE OOIIMESTS UPON STAM)AFJ)S FOE SCHOOI. JtEDIOAL EXASIINATIONS 

Eepeated inquiries regarding standards for medical examinations and school health 
service have come to the Committee on School Health. These inquiries are difficult to answer 
satisfactorily because the quality of medical examinations in schools depends so much more 
upon the number of children to be examined, the time given by the physician, and the con- 
ditions under which the physician works, than any set of standards for the examination. 
Purthermore, there is a tendency to overemphasize the examination and neglect what comes 
after it. 


"WMe the brochure prepared by the Committee on Cooperation with Non-Medical Groups 
and Societies of the Academy* indicates in a brief and concise manner the minimum standards 
which the Committee feels should be included in a reasonably thorough health appraisal of 
a school-aged child, a different approach is needed for the adolescent boy or girL 

However, it must be recognized that under the pressure of waiting parents, the demands 
ot school authorities, or administrative convenience, many short cuts are tolerated so the 
child may fad to benefit from the physician’s full knowledge of the history or enough advice 
and t/T . beWor problems. Bahoratmy procedures are usually omitted in school 
and the chest x-ray which is particularly indicated in high schools, because of the edncational 
^nitics offered by the activity, is only beginning to be accepted ns t rfgSar 

can Academy^ of'pediatrtcs.'^*^ Mead Johnson and Company In cooperation with the Ameri- 
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In n school situation time is saved by identification data and the vision and hearing 
test records being prepared by the nurse or teacher, but the time required for a careful history 
and such explanation to the parent as to insure understanding and cooperation cannot be 
avoided n-ithout serious loss of benefits to many children. 

We have, in previous reports, pointed out how the attempt to give annual or too many 
routine examinations ma}' interfere with the quality of medical judgment, and the time given 
by the physician in the school is dependent upon the remuneration and the plan of the service. 
Tlie presence of the parent at the examination takes more time and yet is essential for the 
history and for interpreting the needs of the child so that the parent is persuaded to obtain 
service. Many, if not most, parents who can afford private care prefer to obtain the health 
examination in the private ofiice of their family physician or pediatrician, particularly when 
the medical profession is alert to the possibilities of health supervsion. 

No fixed rule can be applied as to the frequency of medical examinations in school and 
still maintain an appropriately high quality of medical judgment. Too often the physician 
docs not have enough time to give as much as fifteen or twenty minutes per pupil and parent, 
and yet double that time may be required to get all the background of a case with special 
problems and to lielp tlie parent, teacher, and nurse understand the problem. Naturally, the 
larger the proportion of cliildren from the higher economic status homes will respond with 
more private ofiice examinations and schools with many poor children will require more 
examinations and more follow-up in school. The decision as to the frequency of the exami- 
nations should be a medical decision based upon the budget allowed for medical time, the 
assistance given to the physician, nursing time for follow-up as well as the socioeconomic 
status of the children. 

Certainly, all children should have an examination on entrance to school and thereafter 
as often as the teacher and nurse observe signs and symptoms or behavior suggesting a 
medical problem. More routine examinations should not be attempted unless there is a real 
prospect that the physician will have time enough without interfering with the quality of 
this much service. Of course, if staff time enough is available, more routine examinations 
would be desirable, but we would emphasize the need for study of the cases referred by 
teachers and nurses and for parent attendance at the examination, because the tendency has 
so generally been to acliieve quantity rather than quality. Furthermore, the referred cases 
are more likely to be in need of medical attention and a large proportion would not be dis- 
covered by routine examinations. Proper encouragement of teachers to observe the conditions 
needing the medical judgment of the school physician should probably lead to twice as many 
children referred to the physician as are required for routine examinations on entrance to 
school. Wliile no adequate evidence is available as to the expected number of children that 
should be referred by teachers and nurses, there is plenty of evidence* that there is need 
for such examinations apart from the provision for routine examinations. In giving emphasis 
to time for study of referred cases, there should be no assumption that complete coverage 
of all the children at entrance to school should be the only objective for routine examinations. 
The next step, no doubt, should bo to cover all children before leaving school, and the 
administration of such a service should be responsible for encouraging a larger measure of 
protection and health service for all children. 

As inadequate remuneration and inadequate time so often interfere with the quality of 
medical judgment and the usefulness of the service, it is well to review briefly some essentials 
of the physician’s service in the school not usually included in estimates of medical time: 

1. Time must be provided for the physician to consult with the nurse, principal, and 
teachers on problems that arise concerning communicable disease as well as to inspect children 
referred because of suspicion of contagion during the period he is in the school. 

•Gcorce M. ‘Wheatley. M.D. : Case finding Proeedures Developed by the Astoria School 
Health Study "The Child," U. S. Children's Bureau^ vol. 4, nos. 11 and 12, May and June, 1340. 

Dorothy B. Nyswander, Ph.D. : Solving School Health Problems, New York, The Com- 
monwealtli pHind. 

National Committee on School Health Policies of the National Conference for Cooperation 
In Health Education: "Suggested School Health Policies,” ed. revised. Health Education 
Council, 10 Downing Street. New York 14, N. Y., pp. 26-28, 1346. 
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2. Time for diplifheria or immunization and vaccination service, naturally, will vary 

in diSerent schools and according to community policy. 

3. The time necessary to consult with the principal and teachers is dependent upon e 
resourcefulness of the physician and his understanding of school problems, but there is no 
doubt about the need of medical advice both on individual cluldren and on cumculum, h^lth 
teaching, hazards, seating and lighting, ventilation, mental and emotional health, school food 
service, and many other questions that arise in school.* 

4. The medical reports from private and clinic physicians should bo reviewed by the 
school physician and interpreted to the nurse and otiicr members of the school staff, who 


are concerned. 

5. Correspondence or telephone calls with practicing physicians arc an essential part 
of the service of the school physician to correct misunderstandings and to exchange essential 
information concerning individual children that arc known to both the school physician 
and the practitioner. 

6. In any program that provides for the parent to consult with the physician at the 
time of a school examination, and for the medical appraisal of children referred by the 
teacher and nurse, there must be planning for the schedule of c.ascs to be seen by the school 
physician. This requires time for a review of the day's records and advice to the nurse 
concerning the proper allotment of time for the various activities of the physician's session. 

7. Finally, the physician should have time allotted to discuss with the nurse the prob- 
lems met in the course of her follow-up, to influence the parent to meet the needs of the 
child. This advice is concerned not only with decisions for release from follow-up but to 
give the nurse additional information necessary for the education of the parent or a better 
understanding of the problem, as well as decisions for further observation, re-examination, 
or further investigation as to home or other environmental conditions. 

These seven items have been estimated as requiring at least one-fourth of the physician’s 
time in a well-directed service, t 

Other conditions under which the physician works that influence the time requirement 
include facilities for privacy and disrobing of pupils, the available records of causes of 
sickness absences, records of vision and hearing tests, height and weight records, teacher 
observation records, dental service records, and monitor service to send for pupils, waiting 
room for parents and the assistance of the nurse to report on her knowledge of the case and 
to insure that all records are available and that she understand the advice to meet the needs. 


IVhile it should be obvious that the physician must have time enough to avoid hasty 
judgments, and pay enongh to attract the best ability, good physicians do not want to spend 
their time on routine work that does not yield experience which contributes to tbeir profes- 
sional development. The presence of the parent in school offers some interest and challenge 
to the physician in persuading and educating parents in the health care of their children. 
He should learn to make parents appreciate the value of advice and supervision of well 
children. 'With well-selected referral of children likely to be in need of medical care, he 
should meet a good number of challenging problems as to the degree of seriousness of 
adverse conditions discovered by him. 


To carry out such a program, the physician must meet a definite weekly schedule of 
hours throughout the year so that the terms of his employment and remuneration should be 
computed on the basis of hours needed per week for each school according to the number 
and economic status^ of the pupils. To improve this remuneration should benefit the whole 
profession through improved public relations and public education. The pay for Yeterans 
Admini^ration serrice should immediately influence the pay for school physicians. To meet 
the vanations m different parts of the country it is suggested that the phvsician should be 

average for an office visit to a 

qualified pediatrician in the community. 


nal oC^bflt of School Phrsiclans," American Jour- 
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In order to offset the routine cliaracter of part of tlie work, to improve the service, 
and to extend postgraduate medical education, the time schedule should also provide for 
such in-service training by competent clinical instructors as will improve the knowledge of 
the physician in those special fields of medicine concerned with problems common to school 
age children. Groups of children selected by the school physician should provide excellent 
teaching material for clinical instruction by the pediatrician, the cardiologist, the orthopedist, 
the otologist, the ophthalmologist or the child psychiatrist. The dentist and dermatologist 
may also participate to advantage. The best way to advise parents, nurse and teachers as 
to the needs of children is a subject for round-table discussion that can not only benefit the 
school program but the quality of health education by the phj'sicians in their private practice. 
The scope of problems presented by children in school offers a field for clinical teaching of 
preventive pediatrics not generally used, but the screening by teachers and nurses and, in 
turn, by the school physician should reveal such a selection of cases as to indicate new 
opportunities and a new interest in the whole child. Consultation services of specialists 
would not only increase the interest of the physician but insure sound advice for guidance 
of the parent in the use of the community medical services. 

Just as pediatricians demonstrated new possibilities for service to children in the schools 
of a generation ago, so today they may demonstrate a broader field of service by postgrad- 
uate medical education for j-oung physicians who work in the schools. With part-time 
employment and limited tenure of school physicians this contribution to improved health 
service should eventually be available to all physicians who serve children. 

Respectfully submitted, 

Hasold H. Mitchell, Chairman 
Rockwell M. Kempton 
A. Clement Silverman 
Arthur E. Wade 
Estelle E. Warner 
George M. Wheatley 

The report of the Committee on School Health by Harold H. Mitchell was accepted 
and Dr. Mitchell was congratulated upon the excellence of his report. His suggestion that 
wo cooperate with the National Conference for Cooperation in Health Education through a 
liaison officer was accepted and he was appointed liaison officer to that group. 


After consultation with Mr. TViUiam F. Kirk of the Hotel TVilliam Penn, and Mr. Adolph 
0. Frey of the Pittsburgh Chamber of Commerce, it teas decided to hold the Annual Meeting 
Feb. Si to S7, 1947, at the Hotel William Penn. 


Report of the Committee on Contact Infections 

Tlie committee does not feel it feasible to undertake large scale investigation of ultra- 
violet air sterilization in institutions. 

RespectfuRy submitted, 

Reginald A. Higgons, Chairman 
Gaylord W. Graves 
Park J. White 

The report was accepted. 

Report of the Committee on Fetus and Newborn 

The present committee, having recently been appointed, has been unable as yet to meet 
and undertake a program. 

The committee plans to meet in Pittsburgh and is anxious to undertake a rigorous 
program directed toward a general reduction in fetal and neonatal mortality. 
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The committee wishes to remind the members of the Academy that it is anxious to 

receive questions or suggestions from the members. 

EespcctfuUy submitted, 

Stewart H. Cutfoed, Cliairman 
Nika A. Anueesos 
Ethel C. Duxhaji 
John C. iloirrcoxiERY 
Howard J. Morrison ^ 

Milton J. E. Senk 

CHAELES a. ■WETjniLLER 

The report was accepted. 

Eeport of the Committee on Governmental and Medical Agencies 

The committee has held no meeting since the June report, but will hold a meeting on 

Thursday, Nov. 14, 1946, at Pittsburgh on the following agenda, which it is proposed that 

the committee carry out during the coming year. 

1. Beactivation of forty-eight state committees and their state programs. 

2. Beport on Advisory Aid to Bureau of Food and Drugs, Federal Security Administration 
(Dr. Harrold Murray). 

3. Implementation of Academy-approved national program. 

4. A winter conference in New York or "Washington of onr Committee, with its conference 
members from the American Medical Association, United States Public Health Service, 
Children’s Bureau, and invited guests, to discuss "National planning and standards for 
good pediatric medical care for all children in the United States, with particular con- 
sideration of children in families unable to pay for medical services, to the end that 
the standards of medical care may be maintained at a high level among such groups." 

Noie; Members of the committee are urged to give serious study to this key problem of how 
"standards of pediatric medical care may be maintained at a high level among those 
groups unable to pay for medical services," in accordance with the resolution herein 
quoted, adopted by the Academy in Detroit in January, 1946. 

It is our desire that the committee initiate a conference study, by governmental and 
medical agencies, of specific factors influencing standards of quality of pediatric 
medical care, and thus make a constructive contribution to the Academy’s Cfiuld Health 
objective of better child health, by focusing attention on the kind of pediatric care 
which now obtains in the various forms of child health services now available. The 
cooperative conference study by governmental and medical agencies might well serve 
to clarify onr thinking and planning and aid in bringing all concerned with child 
health to constructive action on whatever "areas of agreement” as may be reached, 
because all of ns wish good quality pediatric medical care in aU types of child health 
services. 

The splendid cooperation of governmental and medical agencies, national and state, now 
being shown in the monumental study of Child Health Services, is laying a sound foundation 
for continued teamwork when the study is finished. It will be the desire of our committee, 
strengthened in 1946 by the addition of two of the best pediatric brains in the country, to 
supplement the Academy’s fact-finding study by our conference committee’s studies of what 
should he^ the standards of pediatric medical care which would maintain high qnality in all 
present kinds of child health services. 

Bespectfnlly snbmitted, 

Stanley H. Nichols, Chairman 
Paul W. Beaten 
W. D. Ceawtoed 
Wilbert C. Davison 
Alexandre T. Martin 
Haeeold a. Murray 
Oscar Bass 
A. L. Van Horn 
Joseph S. Wall 



I 


348 THE JOUKNAE OP PEDIATKICS 

The report of the Committee on Governmental and Medical Agencies was accepted, and 
Stanley Nichols was asked to defer action until such time as the matters in dispute could 
be referred to the proper committee of the Academy which was to be appointed. 

Eeport of the Committee on Legislation 

The membership of the Academy is familiar with the fact that the year 1946 has 
been characterized by a plethora of legislative proposals concerning medical care. 

Of the several bills introduced and under committee consideration by Congress, one was 
enacted and signed by the President, S.191, the Hill-Burton Bill. The initial phases of 
State surveys as to hospital and health center needs will shortly be undertaken under the 
jurisdiction of the United States Public Health Service. 

S.2143, the Taft-Smith-BaU Bill, did not reach the stage of hearings during this 
session of the Congress. Its conservative provisions have met with considerable support from 
members of the medical profession who approve of its principles and urge its further study. 

On May 31, 1940, the Chairman of the Committee on Legislation was finally permitted 
to testify before the Senate Committee on Education and Labor holding hearing on S.160G 
(the 'Wagner-Murray-Dingell Bill) and to present a statement for the record. 

Tho report of the Legislative Committee to the Executive Board upon the occasion of 
its June 7 meeting has been published in the September number of the Jouenal or Pemateics, 
pages 387 to 397 and needs no repetition here, as this report summarizes committee activities 
up to that date. 

No doubt sensing the failure to secure passage of S.1606 before the adjournment of 
Congress, a desperate last-minute attempt by the proponents of this type of legislation was 
made in early June by shifting hearings to the House side of Congress in order to obtain, 
if possible, favorable action on S.1318, introduced by Senator Pepper and associates, but for’ 
political reasons also introduced in the lower house by four or five cosponsors. 

On June 7, the chairman of the Committee on Legislation testified before the House 
of Bepresentatives Committee on Labor, Subcommittee on Aid to the Physically Handicapped 
under tho chairmanship of Congressman Augustine B, Kelly, the chairman being the only 
member of tho House committee present, although a favorable report was ultimately made 
recommending the passage of H.K.3922 (identical with S.1318) after most perfunctory hear- 
ings lasting but a few hours, which gave no opportunity to hear from but a handful of 
witnesses. 

On June 18, Senator Pepper suddenly promulgated hearings by the Senate Committee 
on Education and Labor on Ms own biU, S.1318, having sent out a flood of telegrams urging 
tho friends and supporters of this legislation to march on to Washington like a veritable 
“bonus army," analogy not without some basis of truth! 

Tour chairman appeared before this hearing on behalf of the Academy and the Ameri- 
can Medical Association at the latter’s request. The testimony presented by witness together 
with supporting written statements forms a book of some 391 pages titled Maternal and Child 
Welfare; Hearings before the Committee on Edueation and Labor, United States Senate, 
Seventy-ninth Congress, Second Session, on S-1S18. A copy may be obtained by writing to 
the Cliairman, Honorable James E. Murray, or from your respective State Senators. 

Efforts to secure enactment of S.1606 and S.1318 were abandoned in early July. Senator 
Pepper’s Subcommittee on Health and Education was also dissolved by Congress on June 29. 

As reported in the New Yorh Times of July 16, 1946, to quote: “The Senate Educa- 
tion and Labor Committee sidetracked plans for substantial changes in child welfare laws 
July 15 and voted instead to attempt merely to increase funds for these services. The 
committee delegated Senators Pepper and Taft to confer with Senator Walter F. George, 
Cliairman of the Finance Committee, on a resolution for the money.’’ 

In accordance with this directive, Senators Pepper and Taft introduced Joint Kesolution 
No. 177 to effect incre.ase in funds allotted to maternal and child health and welfare services 
under tho present Title V of the Social Security Act. The amended Social Security Act, 
passed by tho Congress on August 2 and signed by the President on August 10, almost 
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doubles the existing fends carried under Title V, a break-do^vn ^ 

total annual authorization for maternal and child health scmccs from 5o, 820, 000 to $11,000,000 
and for crippled children from $3,870,000 to $7,500,00. The total amounts annually authomed 
for each program are equally divided between funds A and B, and as a result the proportion 
of the total which must be matched is considerably less than the proportion under the protons 
authorizations. For the fiscal year 1947, the Congress appropriated $1,000,000 MCH Fimd 
A; $3,520,000 MCH Fund B; $880,000 Crippled Cliildrcn's Fond A; and $2,750,000 Cnppled 
Children's Fund B, in addition to the amounts previously appropriated for the current 
fiscal year. 

In lien, therefor, of the radical changes proposed under legislation introduced in the 
79 Congress, that body enacted legislation along the lines advanced and advocated by the 
Academy in its resolutions adopted at the Detroit meeting in January, 1940, namely: “Fend- 
ing the completion of this study (Study of Child Health Services), it is recognized that 
urgent needs exist in some States that should be met in the immediate future. To this end 
the Academy recommends that additional Federal funds be made available for grants-in-aid 
to the States under existing Maternal and Child Health and Crippled Cliildren’s programs 
of Title V of the Social Security Act, as amended in 1939.” 


In furtherance of this policy of the Academy, the chairman of the Committee on Legis- 
lation addressed a communication to the Honorable Bobert L. Houghton, Chairman of the 
House Ways and Means Committee which had imder consideration amendments to the Social 
Security Act. (See JouRNix or Pediatrics, September, 1946, p. 396.) 

During cross-examination by Senator Pepper at the Senate hearings on S.1318, your 
chairman on legislation took occasion to urge upon the Senator the same line of approach 
as advocated by the Academy resolution quoted through a process of gentle “needling," 
having already experienced considerable needling himself at the hands of the Senator! The 
following passage-at-anns took place: (Senate hearings, page 84). 


Senator Pepper. — And you ought to be here begging us for funds that in any 
way whatever could be made available to provide for the children and the children- 
bearing mothers of this country. I think it does a disservice to your profession for 
you gentlemen to object or obstruct in any way the provisions of money that would 
help innocent children to live when otherwise they will die. I thank you very much. 

Dr. Waxi,. — ^We are begging it. Senator, and we are asking for extension of the 
Social Security Act for the very purposes which you now state, and. I hope when that 
comes before the Senate, you will give it yonr support so that the Children's Bureau 
may be enabled to have more funds imder Title V of the Social Security Act to care 
for the needs of those in need. 


The Committee on Legislation would strongly urge that the proposal made by President 
Durand in his report to the Exeentire Board in June last be adopted by the Academy. Dr. 
Durand in speaking of the far-reaching results of the child health survey states: “I would 
suggest that a post-survey planning committee be named at onr next meeting." 

This suggestion was thoroughly discussed at a meeting of the survey committee in 
Washington on September 30 and October 1 and strongly supported by President-Elect Lee 
Forrest Hill, The consensus of the survey committee was quite unanimous that such a com- 
mtteo be named, not only to activate and implement the work of the survey, but to include 
m Its functions advice and Tecommendations to the Executive Board and to the Academv 

uf ■'^Wch by their very scope and extent 
p til it detailed consideration at the hnsy renuannnal meetings of the Board and at the 

:^gislation would also urge the formation of such a committee which 
would rcbeve our c^mittee of the task of formulating the thought and opinim of S 
Academy on proposed legislation, which it now endeavors to interpret under ^ 

Academy discussions and expressions of views from the Exe^S Lfd ^ 
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A few members of the Academy — must be emphasized that the word “few” is 
appropriate — ^Iiave, througli the written word and b> oral statements, actually “ out-Wallaced 
Wallace’’ in an effort to sabotage the efforts of the Legislative Committee to present to 
the best of their ability the policies of tlie Academj of Pediatrics Should our committee, 
whose function it is to further oi di'.appiove at the behest 'of the Academy matters of 
legaslation pending in Congre';s, have the authoiitj behind it of the opinions of a Poliev 
Committee, the advice of winch has in sequence been endoised b_\ the Executive Board and 
tlie Academy, our lot would not onlj be a happier one but the voice of the Committee on 
Legislation would be further strengthened. 

In conclusion, I would express on behalf of the committee its deep appreciation of 
(he cooperation of the state chairmen and of many of our members in the work at hand. 

Bespectfully submitted, 

Joseph S. Wall, Cliairman 
W. L Crawford 
Harvey F. Garrison* 

Frank Van Schoick 

The report of the Committee on Legislation as given in person by Joseph S. Wall 
was accepted. 


Report of the Program Committee 

The Program Committee’s work for the past year, as usual, consisted of the prep 
aration of the program for the annual meeting How successful it has been will be deter 
mined bj the reaction of the membership to the program at the annual meeting. 

Looking to the future, should the proposed redislricting become a fact, it is suggested 
that the spring meeting be largely devoted to the presentation of papers by members and 
others as has been the custom at regional meetings in the past To arrange this tj’pe of 
prog! am will require the cooperation of the membership m suggestmg subjects and speakers 

Respectfully submitted, 

• Edgvr E Martuee, Chairman 

Frank H. Dodolass 
R Cannon Eley 
M Hines Roberts 
Matthew Winters 

The report was accepted. 


A Committee for Improvement of Child Health was voted largely for the purpose of 
interpreting the lindmgs of the Child Health Survej but aPo to act ns a policy committee 
to which questions of policj of the Academj could bo referred. The committee consists of 
the following who were appomted by the President* James L Wilson, Ann Arbor, Mich, 
Chairiiim, Arthur H London, Jr, Duiham, N. C , Roger, L J Kennedj*, Rochester, Minn.; 
Clarence H. Webb, Shreveport, La ; H Q. Ponclior, Chicago, 111., Hulda Tlielander, San 
Francisco, Calif ; Grover F. Powers, New Haven, Conn , George M Wheatley, New York, 
N. Y. ; and Warren R Sis«on, Boston, Ma«s 

The question of the Pan American Congress of Pcdiatiics was discussed cxtcnsivelj* and 
plans were made for the cooperation of the various elements of the Academj in the promo 
tion of tius meeting. 

Report of the Committee on Geographical Distribution of Pediatricians 

Tlie Committee on Geographical Distribution has been busv in a desultory waj* during 
the summer months. Tliere are a few local survej s tint are being completed to meet several 
requests that have come in, and I have written to several men to give them information which 
they have requested. 
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I am revising my survey of the Academy of Pediatrics to bring it up to date. I am 
also busy with maps to fit the proposed changes of regions of tiio Academy. 

Ilespectfully submitted, 

Orro L. Gokhix, Chairman 

The report was accepted. 


Eeport of the Committee on Rheumatic Fever 

Your committee, although holding no formal meeting .<-inco tlie Detroit .‘session last year, 
has been actively engaged and has completed a revi.^ion of the statement, “Rlioumatic Fever 
and the School Child.” This is intended an a guide for school liealtli authorities and 
is a combined contribution on the part of the Committee on Scliool Ilcaltli and tiic Committee 
on Rheumatic Fever. Emphasis has been placed on the diagnosis of rheumatic fever and 
not, as now exists, merely on the diagno.'ts of heart disease. The too committees feel strongly 
that the school offers an opportunity unparalleled for any other disease to provide the means 
for a frontal attack on rheumatic fever, and it is here that emphasis sliould be placed. They 
recommend: (1) that the school medical examination be improved to aid in more accurate 
recognition and supervision of cliildicn with rheumatic fever: (2) that more emphasis be 
placed on referral by teachers and nurses for medical review of pupils believed to be below 
par; (3) that less emphasis be placed on restricting the physical activity of rheumatic chil- 
dren and more attention given to daily obsen'ation of pupils for signs or conditions sugge.-tive 
of rheumatic disease; (i) that there be available to school health services diagnostic and con- 
sultation service to aid in the diagnosis of rheumatic fever; and (5) that these services be 
developed in cooperation with and utilization made of existing medical and public health 
resources in the communit)’. 

Your Committee is now represented by three of its members on the American Council 
on Rheumatic Fever and has, through the Child Welfare Committee of the American Legion, 
stressed the importance of rheumatic fever as a public health problem. Two Research Fellow- 
ships established by the Legion hare already been awarded. .Several members of your Com- 
mittee are members of the Advisory Committee for the Cliildren’s Bureau, and have attended 
meetings in Washington in May and September to discuss mutual problems. Rheumatic Fever 
programs have been set up in twenty states and more will be inaugurated as qualified per- 
sonnel are available and standards met. Tlie Academy Fellowship should again be reminded 
that it was through a recommendation of the Academy some eiglit years ago that children 
vrifh rheumatic heart disease should he considered cripples and sliould, therefore, participate 
in funds allocated for crippled children under the Social Security Act. The program since 
that day has gone far in the care of the.'^c children and the Academy lias played an important 
part in it. 

:^ture objectives of your Committee arc evaluation studies of inograms already in 
operation for five years or more, studies in community planning and the setting up of legis- 
tries in certain counties. The Academy's Child Health Study should provide, when com- 
pleted, important information and valuable data for the future guidance of your committee 
from which, it is hoped, that recommendations can be made. ’ 


Respectfully submitted, 

AnEXAtCDEE T. Maetix, Cliairman 

Staklev GiBsotr 

JOHK p. Hotbakd 

Hugh McCdi,i.och 

Eugene H. Smith 

R. E. SmurnEKs 

GEOEGE M. WHEATLEr 


The report of the Committee on Rheumatic Fever was , 
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Report of the Committee on National Defense 

The aotirities of the Committee on National Defense have been devoted entirely to the 
medical supervision of war orphans in cooperation rvith the United States Committee for the 
Care of the European Children. 

Tills work liad declined sharply since the earlier war period, but in May of this year we 
were notified that larger groups of children would enter tliis coimtry under President Truman ’s 
directive of Dec. 23, 1945. Dr. Philip Stimson of our committee addressed the Pediatric 
Section of the New York Academy of Medicine with the object of obtaining a panel of 
Pediatricians to examine and care for these children, and the response was excellent". 

, The first cliildren arrived in this country on May 20, 1946, and were admitted at two 
reception centers in the Borough of the Bronx. Between this time and July 27, seven groups 
totaling 265 children were examined. The children who entered the country this year differed 
radically from those of preceding years, since they now included those who had been liberated 
from concentration camps. It was obvious that the approach to the examinations and their 
conduct required more tact and patient understanding than with youngsters in the earlier 
groups. Every religious faith and all nationalities were represented. 

Fortunately, manj' of tiie physicians were foreign born and could communicate with the 
children in their own language. Tuberculin and Schick tests could be carried out only after 
preparing the children and setting their minds at ease. In their past the hypodermic needle 
had been identified with pain, torture, experimentation, and extermination. Although exam- 
inations were limited to essentials, the aim was to be as thorough as possible because it was 
felt that ours was the responsibility for detecting serious abnormalities before the children 
made wide contacts in this country. For instance, of the 265 children, 145 had positive tuber- 
culin reactions. 

Tlie variety of problems presented to the counseling staff and to the examining physi- 
cians resulted from the unusual experiences of these children. The only ones to survive the 
concentration camps were those who were told enough to work or clever enough to falsify 
their age or both. The case histories of the children are strikingly similar; Younger broth- 
ers and sisters, with their parents were killed — shot and gassed; the boys and girls have 
worked in munitions factories and coal mines at hard physical labor. They were old enough 
to bo useful and to employ their ivits to their best advantage. Though most of them had 
been in several of such infamous concentration camps as Dachau, Buchenwald, Theresien- 
stadt, and Bergen-Belsen, a few had been in hiding for a while, until they too finally were 
apprehended. Obviously, only the physically fit and mentally alert survived. The inhuman 
and barbarous treatment to which these unfortunate children were subjected is beyond belief. 
The assortment of tortures that wore practiced on them will remain indelibly seared in their 
minds and bodies and prove more lasting than the row of figures which had been burned into 
their flesh. The representatives of the “master race” for instance employed one cliild as a 
human target. Some children were mutilated in torture camps; one of the handsomest wears 
a very ugly red scar on his neck and face from the day when Nazis set a dog on him. One 
child survived experimental partial extirpation of the thyroid gland. Teeth constitute a 
special problem for most of the children. Almost all of them had at least one front tooth 
missing. 

I am happy to report that whenever medical help Iras required it was readily obtainable; 
it was never questioned, and cooperation was always wholehearted. The pediatricians who 
made the routine examinations were always available for every medical contingency until the 
children left the Reception Center for other parts of the country. The service was entirely 
voluntary. We have gone beyond the membership of the American Academy of Pediatrics 
to obtain the services of specialists in various fields. Two roentgenologists, Drs. Sielman and 
Tatorka have been x-raying children who were tuberculin positive; Dr. Eli H. Rubin has been 
consulted in the interpretation of chest roentgenograms; Dr. J. Burstan for electrocardio- 
grams; and Dr. Jack "Wolf in dermatological problems. More recently Dr. Walter I/evy has 
been supervising the examinations and has been responsible for organizing teams of physicians 
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wth the arrival of each new group. The following physicians have participated in this 
..a h.ro baa. a.opor..™: 0, Alpart, J. D. AJ.aa, B.aae.«om, M B»a, 
L Ma.z, Cha., B. Dan.ar, .V. GoMf.rb, X. GMl.ah.lab, 

H. Heidenheim, Landsmann, il. Loewy, Pasachoff, Pnncc, Eobmson, G. Book, A. Schwartz, 

Schweig, E. Siegel, Steinberg, S, Stone, AValtuch, H. Zweig. . f 

The New York City Health Department has contributed freely of its facilities. The 
dispensary of the Lebanon Hospital which is near the Bcccption Center lias provided gcncrons 
assistance and in addition children have been cared for at the Momsania Hospital, Lenox Hi , 

Willard Parker, and Beckman Street Hospitals. . . - . - 

Since completing tliis report, two additional groups of children have arrived in this 
country and their examinations are now being completed. It is possible that the data derived 
from the examinations may ultimately prove interesting and laluable should these children 
continue to arrive in increasing numbers. 

Eespcctfully submitted, 

C.ir.P H. Smith, Chairman 
Bobef.t a. Bieb 
C- tKP H. L-vws 
Rustic McLvtosh 
DoDGi-AS D. Mahti?: 

LExnoK Sntdekee 
PHIUP il. STIifSOK 
Joseph Stoke.s, Jp.. 

The report was accepted and the committee continued. 


Eeport of the Committee on Postwar Courses in Pediatrics 


Total number desiring refresher courses 24 

Total number desiring residencies 225 

Total 249 

Number desiring refresher courses but have not been heard from 10 

Number desiring residencies but have not been heard from 88 

Total ~98 

Number desiring refresher courses on active list 14 

Number desiring residencies on active list 137 

Total 151 


140 men have been placed in residencies. 

26 men have been placed in refresher courses. 

On Sept. 16, 1946, we circularized sixty hospitals. Forty-two hospitals have been heard 
from, oSering a total of forty positions for 1947 and 1948. We have not cirenlarized the 
hospitals for refresher courses as the demand is very small ami the A. M. A. Journal has been 
publishing a sufBcient list of postgraduate courses. 

At the beginning of each month we try to publish a list of residencies and send this 
list to each man on our list. At the present time we have thirty-five men on our active list 
with whom we correspond continuously. We are trying to get these men placed and it is a 
difficult job. We sincerely hope that if any positions are open, we will be notified of them 
so that we may help these veterans find their places in pediatrics. 


The report was accepted. 


Bespectfnlly submitted, 

CnUTOED G. Gehlee, Administrator 


Eeport of the Committee on Tumor Eegistry 
A meeting of the committee was held Sept. 25, 1946. 

A preliminary report of the cases in the re^stry was made at the Bound Table 
Tumors, Benign and Malignant, at the Pittsburgh meeting, Nov. 13 to 36 1946 
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Registration and ConsxtUation . — As of July 1, 19-lG, there were records of 573 case^ of 
malignant tumors under investigation. 

Seven new cases have been received for registration or consultation from sources other 
tlian Memorial Hospital since the April 29, 1946, report of tliis committee. The diagnoses 
were: malignant teratoma, liver; sarcoma, abdominal wall; osteoid osteoma; polycystic kid- 
ney; “fatigue” fracture; tuberculosis, osseous; constitutional inferiority. 

The Cliildren’s Tumor Hegistry Exliibit has been completed. It was shown at the 
New Tork Academy of Medicine Graduate Fortnite on Tumor Oct. 7 to 18, 1946, and at tiie 
convention of the American Academy of Pediatries, Pittsburgh, Pa., Nov. 13 to 16, 1946. 
An outline to accompany this exliibit explaining the purpose and procedures of the Registry 
has been prepared. 

Education . — In accordance with the authorization of the Executive committee, June 12, 
1946, a request was made of the Children’s Bureau, of the United States Department of 
Labor to include a paragp-aph on the subject of Children’s Tumors in that department’s pub- 
lications, Infant Care and Tour Child from One to Six. A reply was received from Marion 
M. Crane, M.D., Assistant Director, Division of Bcsearch in Child Development on June 25, 
1946, as follows: 

Your letter of June 20th to Dr. Eliot has arrived while she is in New York 
acting as Vice-Chairman of the American Delegation to the International Health 
Conference. It will be called to her attention upon her return. 

In the meantime I can assure you that in the next revisions of the Cliildren’s 
Bureau publications Infant Care and Tour Child from One to Six the inclusion 
of paragraphs on the subject of neoplasms will be given full consideration in the 
light of the recommendations of the Academy and of the very interesting statistics 
that you have sent us. 

It happens that both of these booklets have been completely revised quite 
recently, so it may not be possible to insert the additional material as soon as we 
would wish to. 

The Cliildren’s Bureau is always glad to receive suggestions from the Academy 
as to ways in which we can make our publications more useful. 

Several interviews were held with officers of the American Cancer Society. This national 
organization plans to include data from this Registry relating to cliildren in their program 
of medical and lay education. 

The following material is now available for graduate and undergraduate medical 
education and lay groups interested in the field of child health; children’s tumor exhibit, 
statistical data, charts, and photographs. 

This committee believes the facilities of the Registry would be further utilized by the 
medical profession if its existence were more widely known. It is recommended that the 
title and the address of the Registry be included (as formerly) in the Jodbnal op Pediatkics 
on the page with the names of the Officers of the American Academy of Pediatrics. 

Respectfully submitted, 

Hakold 'W. DAncEON, Chairman 
Herbert F. Jackson 
Hayes Martin 

The report was accepted. 

Report of the American Board, of Pediatrics 

The members of the American Board of Pediatrics appointed by the American Academy 
of Pediatrics submit the following report of the work of this Board from Jan. 1, 1946, to 
Oct. 1, 1946. 

During the spring and summer of tliis year we have held two oral examinations as 
follows: Cleveland, Oliio, April 27 and 2S, 1946, and San Francisco, Calif., July 6 and 7, 
1946. The mortality for the two examinations was 25.7 per cent whicli is 5.6 per cent 
lower than the mortality from October 1944 to January, 1946. This is 'a total drop of 18 
percent in tho mortality since October, 1944, and we hope this will continue. 
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As you wll notice, tlie Office of tlie Secretary lias changed its address again an/l is 
now located at ISIS Twelfth Street, Dcs Jloincs, Iowa, and the telephone is 2-1572, listed 
under the name of Jerry 0. Younglorc. We hope this will be the last move for some time. 

Because of difficulty with the engravers, our first Certificates in Allergy will not be 
issued until about October 15, but we hope to go along u-ith this at a more rapid rate in the 
future. 

Proof has been received from the A. K. Marquis Company on the Directory for Medical 
Specialists and we understand this is going to lie oft the press soon. We are attempting to 
obtain reprints of the geographical lists of the licentiates of this Board for distribution to 
licentiates, hospitals, and teaching institutions, but have had no definite word on this. 

There has been no change in the personnel of tiiis board, but Dr. D. J. McCune was 
re-elected to membersbip by the American Pediatric Society for a period of six years. 

The committee set up to consider the special cases of returning veterans is still func- 
tioning. We are, also, cooperating with the Council on Aledical Education and Hospitals of 
the A. M. A. in extending temporary approval to hospitals for residency training, pending 
official inspection by the Council. We hope this will mahe more training positions available 
to veterans in a short space of time. 

Since our last report, the application fee for the e.xaminations in pediatrics has been 
raised from $75.00 to $100.00, effective May 1, 1946, This may have to be increased even 
more in the future due to the high price of securing adequate secretarial help that is so 
necessary since the volume of correspondence and work lias far exceeded anything we have 
ever anticipated. 

Dates of the spring oral examinations have not been set We are holding two oral 
examinations tins fall ; the first in Pittsburgh on November 10, 11, and 12, 1946, immediately 
preceding the Annual Meeting of the American Academy of Pediatrics, and the second in 
Boston on December 13, 14, and 15, 1946, 

Eespectfnlly submitted, 

Lee P. HiLi, 

Hugh McCdeloch 
Sakold C. Stcaet 

The report was accepted. 


No reports were received from the following; 

Committee on Honorary Fellows 
Committee on Hospitals and Dispensaries 

Committee on Immunization and Therapeutic Procedures for Acute Infectious Diseases 

Committee on Medical Education 

Committee oa Nursing Education 

Committee on Pan-American Scholarships 

Committee on Pediatric Awards 

Committee on Mothers’ Milk Bureaus 

Committee on Nutrition 


Eeport of the Committee on Cooperation With Nonmedical Groups 

The Committee has been assembling data from its members and some state chairmen 
on methods of contacting lay groups interested in chUd care problems. The Medical Advisory 
omnuttce of tho National Girl Sconts has submitted a brochure on “Directions to Camp 
Raders for review and suggestions in order to obtain the approval of the Academy This 

s s»r “ ““ 

A second printing with a few revisions has been made of the Aeadpmx''o o a 

fnThe TanT oTmi ''T ^ “^e fn tte^^S/toTt TeJ 

the hands of all pediatncmns m ordeT to standardire the camp examination. 
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At present the script ‘ ‘ AVlien Bobby Goes to School ’ ’ is being revised to bring this 
picture up to date. During the last year there has been an increasing demand to show this 
picture. 

Several national organizations interested in children have submitted questions to the 
committee which have been answered by the chairman. \ 

Eespectfully submitted, 

Albert D. Kaiser, Chairman 
Koger L. J. Kennedy 
Marvin Israel 
Joseph I. Linde 
Margaret Nicholson 
James C. Overall 
Warren E. Sisson 
Lillian E. Smith 
Edwin T. Wyman 

The report of the Committee on Cooperation witli Nonmedical Groups was made by 
Albert D. Kaiser in Person with Mr. A. L. Bose present. There was some discussion of 
revising the film "tVlien Bobby Goes to Schooi,” also of the Health Examination cards and 
their distribution, as well as cooperation with several different organizations such as the Girl 
Scouts and the Boy Scouts. Tlie committee report was accepted, 

Eeport of the Committee on Mental Health 

Arrangements have been practically completed for the production of the motion picture 
on mental growth during the first two years. We hope it will be completed witliin sis months. 

Eespectfully submitted, 

Bert l Beverly, Chairman 
C. Anderson Aldrich 
Frederick H. Allen 
Bronson Crothers 
George J. Mohr 
Arthur H. Parmelee 
Victor E. Stork 

The report of the Committee on Mental Health was discussed at length by Bert L 
Beverly, and Mr. Heineman and Mr. Papineau of Pet Milk Company. It was decided to 
urge that company to complete the film which has been developed under the direction of the 
Committee on Mental Health. The report was accepted. 

Eeport of the Committee on a Library and Museum of Pediatrics 

The committee on establishing a pediatric library and museum has been stimulated by 
the offer of fifteen thousand ($15,000.00) dollars by Mead Johnson & Company to start a 
building fund to house such a project. 

At the present, the committee is exploring the field of libraries in an effort to learn 
how such a Ebrary can best serve the Academy and pediatricians. 

It welcomes suggestions from members as to the need for such a Ubrary and how such 
needs can best bo met. 

The establishment of such a library is an undertaking of considerable magnitude, and 
the committee wishes to be fully informed before making recommendations to the Executive 
Board and the membership of the Academy. 

Eespectfully submitted, 

Edgar E. Martmer, Chairman 
Albert D. Kaiser 
Hugh McCulloch 
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The Committee on a Librarj- and Mnseum of Pediatries was reported on bj Dr. Edgar 
E Martmer and after some discnssion it was decided that the Esecutire Board 
haring a permanent home and librarj-, the funds to be raised in any manner possible and 
that Dr. Martmer be given a sum not to exceed $500.00 to cover initial investigation. A 
generous offer with respect to the funding of such a building was received from Mr. Hose 
of Mead Johnson and Company. 


Dr. Hill brought up the question of representation of pediatricians on the Committees 
of the National Institute of Health. There arc apparently sixteen different groups and not 
a single pediatrician on any group. Dr. Hill was empowered to write a letter in the name 
of the Academy requesting representation. 

The question of pending legislation at the National level was discussed by Mr. Thomas 
Hendricks, Secretary of the Council on Medical Service of the A. M. A and Mrs. Shuler, 
Supervisor of the Bureau of Information of the A M. A., in some detail. Dr. Wall joined in in 
this discussion as did some members of the Executive Board. It was decided to approach the 
House of Delegates and ask them to give their approval to an expressed desire for coopera- 
tion between the A. M. A., and the American Academy of Pediatrics on legislation affecting 
the children in this country. It was voted that the Executive Board would be pleased to 
have one of its representatives present at the meeting which is held with representatives of 
the A M. A and Senator Taft and his group to make available what information the Academy 
may have on child care for the use of the Senatorial Group. 


Eeport of the Committee on Cooperation With the American Legion 


Efforts are being made to further the liaison, work with the American Legion along two 
lines: (1) reorganize the personnel of the Academy who are assigned to this liaison work in 
such a manner that each state will have an active and energetic state liaison officer who will 
work in close cooperation irith the American Legion child welfare representative of the state, 
and (2) formulate a practical program for future activity. 

With regard to the first objective, reorganization of personnel involved in this work, 
a Hst is being obtained of the American Academy of Pediatrics members who were in the 
armed services during this war. An attempt will be made to interest as many of these men 
as possible in the various states to assume the duties of state liaison officers. Sixty per cent 
of the membership of the American Legion is now composed of veterans of World War U. It 
is felt that the younger members of the Academy should participate more actively in the work 
of the Academy. In addition, it is felt advisable that Academy veterans of this war be 
associated with the work of the present Eegional Liaison Officers. In summary, the first step 
should be the careful and complete reorganization of personnel so that men who are actively 
interested in furthering this work will he appointed to the various positions, and those who 
either do not have enough time to do the work or who are not interested in it sufficiently pg-n 
be dropped. 


With regard to formulating a program for the future, the undersigned held a meeting 
with the Director of the National Child Welfare Division of the American Legion and her 
assistants in Indianapolis on September 15. A most satisfactory conference was achieved 
On the mght of Septem^r 15, anofter conference was held with the same personnel Dr! 
Edward Clay M.tcheU of Memphis, Honorary Chief Liaison Officer, was presenfat the second 
meeting and eontnbnted materially to the development of ideas for a future program ^ 
Jack Cann, editor of The Xc^.onmi.rc, ivas present at the second conference anrpr^ 
to publish m this paper which is mailed to the homes of 3,750,000 legionnaires throngW^S 
country, a senes of articles on child welfare and health which are to he ^ 

Standing pediatricians of the countir. The titles of fhp ;.t 4 V 1 o + t. • ^ TOtten by out- 
of the Jn who are to be requested to iSte £=e art elef ° 

will bo taken up at the National meeting in Dittsburgh in Noi^ i«ider consideration and 
less than 1,500 words long, written for lay The articles will be 

bi u lay persons, and will emphasize important aspects of 
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child Tvelfare and health. Several other possible projects were discussed, but it was decided 
to do one thing at a time and to concentrate on the production of these articles, which were 
promised in the past but have not been delivered. 

It is worth emphasizing that the American Legion is a very powerful national organiza- 
tion with a membership of 3,750,000, that it has a very able and active director of the 
National Clixld "Welfare Division, that it has the necessary financial backing to be of great 
assistance in the improvement of child welfare throughout the country, and that the cliild 
welfare personnel in the national office of the legion is very congenial and friendly toward 
the American Academy of Pediatrics.- Prom these facts it would appear that a rare oppor- 
tunity exists for the American Academy of Pediatrics, working with the cliild welfare 
division of the American Legion, to acliieve a great deal of good for the children of America. 
Northing worth while can possibly be obtained along these lines unless the members of the 
Academy of Pediatrics who are requested to help in this work do so with enthusiasm and 
interest and carry out their responsibilities in the most effective manner. 

Bespectfully submitted, 

James 6. Hughes, Chairman and Chief Liaison Officer 
Edward C. Mitchell, Honorary Chief Liaison Officer 
Lawrence P. Bichdorf, Associate Liaison Officer 
Edwin T. Wyman, Area A Liaison Officer 
Preston A. McLendon, Area B Liaison Officer 
George M. Lyon, Area C Liaison Officer 
Julius H. Hess, Area D Liaison Officer 
Clifford Sweet, Area E Liaison Officer 

The report of the Committee on Cooperation with the American Legion was given by 
James G. Hughes in person. This report was accepted and after much discussion Dr. Hughes 
was asked to formulate ideas for further cooperation with the American Legion and to 
present them later to the Executive Board. It was moved and carried that the Academy 
request that a pediatrician bo put on the Medical Advisory Committee of the American Legion. 

Report of the Nominating Committee 

Becommendations . — 

For Vice-President (President-elect) : 

John A. Toomey, Cleveland, Ohio 
If the redistricting is not passed by the members: 

For Chairman of Begion IV: 

Vernon W. Spickard, Seattle, Washington 
If the redistricting is passed by the members: 

For District I, Oliver L. StringCeld, Stamford, Conn. (1 year). 

For District H, Paul W. Beaven, Rochester, N. Y. (2 years). 

For District HI, Philip S. Barba, Philadelphia, Pa. (3 years). 

For District IV, Warren W. Quillian, Miami (Coral Gables), Fla. (1 year). - 
For District V, James W. Bruce, Louisville, Ky. (2 years). 

For District "VI, George F. Munns, Winnetka, HI. (3 years). 

For District m, Thomas J. McElhenney, Austin, Tex. (1 year). 

For District VUI, Vernon W. Spickard, Seattle, Wash. (2 years). 

For District IX, The representative will be determined by a vote of the Latin- 
American members at the meeting of the Pan-American Congress in 
Washington, July 10 to 13, 1947 (3 years). 

Bespectfully submitted, 

Edward B. Shaw, Chairman 
Preston A. McLendon 
Howard J. Morrison 
Wyman C. 0, Cole 



TKe Academy Stxidy of Child Health Services 


Dear Dr. Vceder: 

It has become customary for a monthly report to bo submitted to the Jockkal of 
Pediaieics by tho E.wcntivc Staff of the Study of Child Health Semccs. During recent 
weeks, or, more accurately, months, the measure of our progress has been the number of drafte 
of a preliminary report of the pilot study in North Carolina that hare been written, revised, 
discarded, and rewritten. The pressure of activity has been such that I have no formid report 
to present at this time. Perhaps you would consider it appropriate to publish this letter 
lest the impression be gained that the executive staff lias paused in its progress toward the 
goal of completing the whole study at the earliest possible date. The truth of the matter 
is that the lights from our new offices on Massachusetts Avenue have been burning day and 
night and our whole staff has been busy grinding down the North Carolina data into tables, 
charts and maps. 

At present writing a preliminary draft of the statistical analysis of the North Carolina 
material has been prepared for submission to the Executive Board of the Academy, the Com- 
mittee for the Study of Child Health Services, and the Advisory Committee, and for distribu- 
tion to state chairmen and the North Carolina Pediatric Society. This preliminary draft has 
been prepared for a twofold purpose : first, to give to state chairmen a preview of the amount 
and type of information which will be available for all States; and second, so that the com- 
mittee appointed by the North Carolina Pediatric Society to draw up a final report may select 
from the formidable array of tabulated material those items which appear important for 
local planning. 

Most of the state chairmen will be familiar with the tables which are included in this 
draft. These tables constitute a revision of the table forms which were discussed in detail 
last fall at tho regional meetings held in Chicago, San Francisco, and IVashington. The data 
for North Carolina have been entered in these tables and described in detail with the hope 
that state chairmen will find in this preliminary draft some help in anticipating a report for 
their own States. 

It has not been considered a function of the executive staflf to concern itself with recom- 
mendations arising from the facts which the Study has revealed in North Carolina. This is a 
responsibility which belongs to the duly appointed committee which, we hope, will reduce 
the overwhelming mass of factual data to more appropriate dimensions, as well as prepare 
the recommendations to serve as a basis for a continuing action program. 

It is premature at the present time to quote any of the data presented in the preliminary 
draft. However, it is permissible to indicate at least the sort of questions to which answers are 
now appearing for North Carolina. First, a composite picture of the total volume of medical 
care rendered to the children of the state wag obtained to show broad comparisons between 
areas of differing population, geographic and socioeconomic characteristics. The details of 
this composite picture were then examined more closely. The number and distribution of 
physicians and dentists and the extent to which they concentrate in urban areas in North " 
Carolina have been described with the help of State maps. Particular attention has been given 
to the^ proportion of medical care and health supervision given to children by general 
practitioners, specialists and commuiuty health agencies. A detailed analysis has been made 
of hospital care, including all general hospitals which admit children, those which admit 
maternity c^es in order to cover newborn care, and special hospitals, such as communicable 
toe hospitals, tuberculosis saaatoriums, nervous and mental institutions, and con^esLnt 

It is fair to state that the information now available should serve as a basis for the 
development of sound plans for the improvement of chUd health services in North CaroW 

Sincerely yours, 

(Signed) John F. Hcbbaeb. 
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Tlie Social Aspects of Medicine 


In tho April, 1940, number of tiio Jouekal op Pediatrics (28: 503, 1946) is an article 
br Prof. A. Lichtenstein of Sweden, giving an outline of the Swedish system of medical care. 

In tho letter from Dr. Donald Paterson appearing in the March, 1947, issue of this journal, 
reference was made to an article by Dr. Arvid Wallgren appearing in the December, 1946, issue 
of tho Canadian Medical Association Journal (S5: 605, 1940), describing in detail the 
education of physicians in Sweden and their various functions and roles in the general plan 
for medical care. The viewpoint of Dr. Wallgren, that primarily of the physician concerned, 
and the .subject matter of this article are so different from Professor Lichtenstein ’s that it has 
seemed advisable to reprint Dr. Wallgren ’s article here. Obviously the Swedish system of 
medical care is tlie result to date of a gradual indigenous growtii and development. It 
obviously cannot be transplanted in toto to our soil any more than can the English constitution. 
Nevertheless, it has more importance for us than the system of any other country, for in it 
private practice and State medicine e.xist all mixed up together, and its general management ^ 
and control are in the hands of the leading physicians of the country. 

If wo are to escape from a complete governmental control of medical care, such as 
would result if the Wagner-Murray-Dingell Bill or legislation of that kind were passed, or 
from a situation such as is about to be imposed by the Labor Government on the medical 
profession in England, it will be because we physicians come forward with a constructive pro- 
gram meeting tho basic medical needs. These needs are provision for the care of the 
medically indigent and for medical service in those areas of the country, chiefly rural, where 
physicians are lacking under the present hit-and-miss system of distribution of physicians. 
Any program of medical care which will meet these requirements must include Federal and 
State participation; in other words, what we physicians must do in order to retain the present 
system of private practice is to supplement it with some form of state-financed medicine, 
which we ourselves must devise if we are to control its operation. In the Maryland Plan, 
presented by Dr. Dean W. Roberts in this column (27: 384, 1945), this necessity was recog- 
nized, when with the support of the Medical and Chirurgical Faculty of the State of Maryland, 
tho Legislature was asked for money to be used under the direction of the State Board of 
Health for tho care of tho medically indigent. 

Sweden is a small country, and tlie Swedish plan may be looked on by us as a pilot 
e.xporiment which has been conducted along democratic lines in spite of State participation, and 
which has worked excellently there from both the medical and lay points of view; therefore 
wo can learn much from it even if we cannot copy it in detail. Perhaps its most important 
feature for us is that in Sweden a mixed system has been eminently satisfactory and success- 
ful to tho lay public and the profession alike. 

Dr. James AVilson in liis article in this column (28: 231, 1946) has emphasized the im- 
portance of improving the education of physicians in this country as well as increasing their 
total number. It is interesting to note how much more thorough the Swedish system of educa- 
tion of physicians is than ours. Tho long years of training are made possible only through 
State aid to tho medical student and later to the young physician while he is still in process 
of preparation. 
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SOME ASPECTS OP THE 3IEDICAL PKOFESSION - 
IN SWEDEN* 

Arwo Wallgrex, M.D. 

Stockholm, Snveden 

MEDIC.VL EDUCATION 

W HEN the Swedish youth has finished his gjunnasium, at which time he is 
about 19 years of age, and if he intends to study medicine, he has three 
different medical schools to choose between; the Universities at Uppsala and 
Lund and the Carolinian Jledico-Surgical Institute in Stockholm. The number 
of students that can be accepted at the beginning of the courses twice a year is 
limited, 25 at each of the universities and 50 in Stockholm, thus 200 medical 
students annually. This limitation is partly due to the desire to facilitate the 
teaching, which aims as far as possible at individual instruction in Sweden, the 
maxim followed being that the fewer the students the more they learn, and 
partly due to a nish to produce no more than the required number of physicians. 
The result of this limitation of the number of medical students accepted is that 
there is usually fairly severe competition among them ; those students who have 
had the best examination results at the gymnasium, which in general means 
those who are most ambitious and gifted, are selected. Medical students gen- 
erally can thus be regarded as a picked group with good intellectual prerequisites 
to become good physicians. 

The medical studies are divided into two separate stages, the pre-clinical 
and the clinical. The former lasts about 2i/^ to 3 years, the latter 3% to 4 
years. The student must pass the preclinical examination before he is allowed 
to attend the clinical classes. During the clinical course he is expected to ac- 
quire sufScient practical- training to enable him to diagnose and treat patients. 
After qualifying, he must apply to the State Board of Health for a license to 
practise 'medicine. Almost every physician in Sweden endeavours to obtain 
additional clinical training by serving as an intern for some years after passing 
his qualifying examination. If he wants to become a specialist he has to study 
his special field of medicine by practising as an intern for at least 3 years. In 
addition to his practitioner’s license he then has to apply to the Swedish, Medical 
Association for a license as a specialist. There are very strictly regulated re- 
quirements for each special field. 

One may differentiate between three kinds of physicians ‘in Sweden, vis., 
the hospital physician, the health ofScer, and the private practitioner 

The nospital Physician.— The rapid advance of medical science has com- 
pelled an ever-increasing number of physicians to specialize, a development 
which is making Itself apparent also in the hospitals. The hospital system is in 
a high state of development in Sweden, service of the highest class being given 
f^ cost or at an extremely low charge. Patients pay, as a rule, 2 Swedish 
•Hoprlntea .-ith the per™..3lon ot the Canadian Medical AssoclaUon Journal. 
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crowns a day in the public wards and 10 ero-wns for a private room, this charge 
being inclusive.^ The state or municipality, or the board of the province, is 
responsible for the covering of all other costs. The total daily costs at a Swedish 
hospital amount as a rule to 10 to 20 crowns for each bed. With few exceptions 
the hospitals are either state-run or under communal government. 

From an administrative point of view, Sweden is divided into 24 Districts 
(Provinces), and in the capital citj’^ of each Province there is a central hospital 
with various special departments each -with its head physician; in addition to 
this there are a niunber of smaller hospitals in the other towns. At the present 
time, the central hospitals in general are equipped with the following special 
services, tnz., departments of internal medicine, surgery, and radiology, an ear,- 
nose, throat, and eye service, and departments of paediatrics and of obstetrics 
and gynaecology. The ultimate aim is to establish also departments of psychiatry 
and of dermatolog}', wards for epidemic diseases, and laboratories for medico- 
physical research. The tuberculosis hospitals are run as separate units having 
no connection Avith the central hospitals, but the administrative system is the 
same. For surgical tuberculosis patients there are a number of State hospitals. 
Hospitals for the mentally ill are as a rule ran by the State, only the leading 
cities having their own large mental hospital. The care of crippled patients is 
also a State service, four hospitals for cripples being at present in existence. 

The head ph 3 'sician of a hospital is responsible for all activities being carried 
on in the different departments. He is paid for half-time 'services and has the 
right to carry on a private practice in addition to his work as a hospital 
ph 3 ’sician. In most cases the head physician has his private reception rooms at 
the hospital, which places its premises, instruments, and staff at his disposal 
for a small fee. At some of the hospitals the hospital physician has the right to 
decide himself what fees he will take, at others he must follow a scale of charges 
approved by the General Board of the Provinces and the Swedish Medical 
Association. 

The head physician is bound to treat without special charge all patients at 
the hospital and in his oum department. He controls the admission of the 
patients and he alone has the right to judge which patients utU be admitted. 
In some hospitals the head physician is permitted to accept a certain fee from 
patients in private rooms on condition that this fee is offered him, but he may 
not request payment. At other hospitals this extra income for the head physician 
is replaced b 3 ^ a certain increase in his annual salary. The social position of 
the hospital ph 3 ’sician is among the highest in the community, his financial situa- 
tion is satisfactor 3 ’', and his living standard good. He is appointed from among 
man 3 ' applicants by the King’s cabinet, the State Board of Health serving as 
adviser. The Provinces have relatively small possibility of carrying their own 
candidates in the election of hospital physicians. 

In addition to the head ph 3 ^sician, all larger hospitals or hospital depart- 
ments have an associate head ph 3 -Bician who has the same salary as the interns 
but is responsible for part of the hospital activities, has the right to private prac- 


' 'A Swedish crown or krona Is equivalent to 2Sc In Canadian funds. 
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tice, and can remain in- this position for a longer time than the interns. He 
must ha%'e had special training in the particular field in which he specializes 
at the hospital and he is appointed by the State Board of Health on the recom- 
mendation of the head ph 3 'sician and the board of the hospital. This associate 
head phj’sician deputizes for the head phj’sician and is in charge of the hospital 
during liis absence. It is from among these associates that the future head 
phj'sicians are recruited. This arrangement with associate head phj'sicians 
allows the work of the hospital to continue undisturbed, and the head phj'sieian 
is thus relieved of part of his burden. Associate head phj'sicians have an income 
from salary and private fees, permitting him to raise a family \\ithout undue 
financial worry. 

The interns are all full-time paid and are not entitled to earrj' on a private 
practice outside of the hospital. They receive about 9,000 Swedish crowns a year 
in addition to Ihing quarters or a housing allowance, and their financial position 
is such that they can marry and raise a family. The intern serves as a rule 
for 3 years or more, but the period of internship is as far as possible limited to 
3 years, in order to give a larger number of new graduates an opportunity to 
receive hospital training. At the present time, the competition for the majority 
of these internships is severe. The interns are appointed by the Board of Health 
of the Province. 

The. health officers worldng in the service of the State or the municipality 
and not attached to the hospitals are responsible for the health of the population 
in the district or town assigned to them. The State health officers receive for 
their services an annual salary of, on an average, 9,000 crowns and a pension. 
They are bound to treat patients for a fee approved by the State, which is lower 
than that received by private practitioners in general and slightly less than the 
health insurance rates. These officers are also obliged to visit patients in their 
homes for a certain fixed fee. Another part of their duties is to place their 
. services, against extra compensation, at the disposal of tuberculosis dispensaries, 
welfare centres for children and expectant mothers, and schools, and to perform 
vaccinations against smallpox and other infectious diseases. It is also their 
duty to take charge of patients during epidemics in their district, and to visit, for 
no extra charge except their travelling expenses, various parts of their district 
where their presence may he required for investigating the possible cause of 
epidemics or insanitary conditions reported to the authorities. In each Province 
there is a chief health officer who is at the head of the other health officers of the 
Province and has the final say in all health questions in that area. He has a 
higher salary than the State health officer, and he has very bttle time for private 
practice. 


Then, are about 400 Slate healft offieera in Streden at present, but as the 
Sold o£ aeuvity mdeus and lb. responsibiUty becomes too burdensome ior one 
physician the larpr dislnets ate being divided, and it is eapeeted that about 
300 new posts aa liealth officer wiU be made available during So nevt few wears 
The number of inhabitants m the district of n LpnifU •* ^ years. 

Irom about 2,000 to about 17,000 The sS!,? ofeer vanes at present 

,-Juu persons. The financial position of the State 
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health officer is satisfactory and his standard of living good. The competition 
for these posts is fairly severe. Until quite recently, health officers have, if 
anything, been overqualified as regards medical training ; it is not unusual to find 
men with 10 to 12 3 ^ears of training at diffei’ent hospital departments behind 
them, and their medieal knowledge is as a rule on a high level. State health 
officers retire on a pension at 63 j’-ears of age. 

In the cities, the municipal health officers correspond to the State health 
officers in the Provinces; in the smaller cities there is only one of these officers, 
in the larger ones there is a chief municipal health officer who in some instances 
is full-time paid, and distidct municipal health officers who are part-time paid 
like the State health officers and have medieal duties and a social position cor- 
responding to tliose of the latter. Although the annual salaiy is usually much 
lower than tlie State health officer’s their incomes are nevertheless good. They 
are not compelled to keep to an}^ particular scale of charges but in aU probability 
thej' calculate their fees in most cases to fit in with health insurance rates. They 
are entitled to a pension, generally 6,000 crowns at 65 jmars of age. 

Some of the district municipal health officers act as medical advisers for 
the staff of industrial establishments, government offices and institutions, trans- 
port concerns, schools and dispensaries, and to organizations for the welfare of 
mothers and children and municipal child welfare centres. The municipal health 
officers are appointed by the city board, and in most cases are highly qualified 
physicians with good incomes and a satisfactory standard of living, and favour- 
able social standing. 

The chief municipal health officer in the leading cities does not carry on 
any medical activities and is not permitted to have a private practice. His 
work is entil’d}’- administrative, and he acts as ad-^dser to the city board. His 
annual salary amounts to about 20,000 croivns, and when certain paid com- 
missions wliich more or less automatically fall to his lot to perform are added, his 
yearly income amounts on an average to about 25,000 to 30,000 croivns. 

Tlie head of the central tuberculosis dispensary of the district can also be 
classed as the same type of physician as the chief health officer. He must be a 
specialist in tuberculosis, and he is in charge of anti-tuberculosis campaigns in 
his district. He is half-time paid and can have a private practice. Under him 
he has local tuberculosis dispensai’y physicians who are provincial and municipal 
health officers. All cases of tuberculosis must be reported to the tuberculosis 
dispensary, which, through its health nurses and physicians, arx'anges for the 
inspection of the patient’s home environment and sees to it that he receives the 
necessaiy medical attention. Tuberculin tests and x-ray examinations (in the 
case of tuberculin-positive patients) are carried out at the laboratory of the 
central tuberculosis dispensar}’. The local tuberculosis dispensar}’- physician re- 
ceives a certain annual sum for his work. 

Besides the position as chief municipal health officer there are a few other 
rcseai-ch, laboratory, and administrative posts in the kingdom requiring a full- 
time medical officer such as, for instance, the post of medical superintendent at 
■various scientific institutions and at the different departments of the State 
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board of health; head medical adviser of sciiools in some of the leading cities; 
chief medical superintendent in the various branches of the defence forces; and a 
fevr positions in the social services. The total salary, including benefits allowed, 
amounts on an average to about 25,000 crowns a year. The Swedish iledical 
Association has strongly opposed every attempt to introduce the fixed total 
salary principle for physicians doing practical work, such as hospital physicians, 
and hitherto they have succeeded in carrying their point. It remains to be seen 
whether this policy can be maintained in the long run in the face of the ever- 
hardening insistence of the public on full-time paid phj'sieians. 

The Tfivatc Practitioner . — The third category of physicians in Sweden is 
the private practitioner. The number of these is small in comparison with other 
types of physicians. They are mainly to be found in cities and towns, rarelj' in 
rural districts. Although the private practitioners are in the main dependent 
on the income they make from their practice, the majority of them nevertheless 
have some form of regular annual income from service at various goverimrent 
or private institutions or business concerns. This extra income is probably large 
'enough, in most cases, to cover the rent for living quartern and reception rooms. 

The private practitioner’s fees are not subject to any fixed rates but are 
wholly determined by the confidence of the public in the physician in question. 
If his fame is wide and his reception rooms well-filled the fee can be raised, while 
conversely, and if there is much competition with other physicians in the district, 
he must be content with smaller fees, especially at the beginning of his career 
as a practitioner. The income of some of the private practitioners is therefore 
low to begin with, and it is not imusual to find physicians of this category in the 
larger cities whose medical activities show a loss for the first few years. 

The private practitioners have in most cases acquired good training subse- 
quent to their medical studies, and a great many of them are specialists. In some 
branches of medicine, such as piediatrics, the demand for private practitioners 
is so great that they can count on a satisfactory income right from tlie start of 
their career. In a few exceptional cases they have their own private clinic, where 
they treat' their patients, admit maternity cases, perform operations and so on. 
In the leading cities there are also private donation hospitals, to which any 
phj-sieian may remit cases and where he may treat his own patient and charge 
him the fee he considers adequate. 

It is among the private practitioners that the Avidest Auriations are found 
Avith respect to income, living standard, and social position. Some of these 
physicians, in these respects at any rate, can be compared with hospital 
physicians and clinical university professors, the majority are on a level Avith or 
slightly lower than the health officers, and some are in a less satisfactoiy position 
from several points of view. 


Relatively few physicians start their career Avith the idea of becoming a 
private practitioner in spite of the fact that this form of the profession offei. 
the freest scope Most of them strive to obtain a hospital appointment or a 
post as a heal h officer, thus providing a gi-eater degree of securitv not onh 
during the years when they are able to work, and in case of illness; beSusf a 
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certain minimum income is guaranteed under all circumstances, but also for 
tlieir old age, by ensuring a pension. The private practitioner must protect 
himself against possible loss of income thi-ough illness by costly insurance 
premiums, and he also has to arrange for his own pension. 

THE PHYSICIAN AND THE HEALTH INSURANCE FUNDS 

There are no physicians in Sweden appointed specially to treat patients 
belonging to health insurance funds. There is complete freedom as regards the 
choice of physician, and a person with a health insurance is at liberty to consult 
anj’" qualified physician, including specialists, he desires. Either the patient 
pays the fee to the physician and then applies to the sick relief fund for pay- 
ment, against production of the phj^sician’s receipt, of the amount which the 
Fund allows in accordance with the rate fixed by the Government for the exam- 
ination and the treatment the patient has received; or the physician sends the 
Fund a bill for the amount which is due to him according to the same rate. In 
some cases, as for instance when a specialist has been consulted, the amount 
allowed by the Fund is lower than what the patient has paid, but as a rule the 
fee requested by the phj^sician is more or less on a level with the sick benefit. 
The sick relief fund fixes a certain fee for the first consultation in the physician’s 
consulting room (5 crowns) and for subsequent consultations (3 to i crovuis) ; 
it fixes the fee for a visit to the patient’s home, the amount (8 to 20 crowns or 
more) varjdng with the distance (8 to 30 Idlometres or more) 'the physician 
has to travel; and it also fixes a cei-tain additional fee (2 to 20 crowns) for 
various special examinations and surgical interventions, the rate for each tj-pe 
of examination or operation being specified. On the whole, physicians seem to 
be satisfied vdth the sick relief rates; this can also be seen from the fact that 
the rates approved by the head physicians of the hospitals diverge only very 
slightly from the rates of the health insurance companies. The rates followed 
by the State medical health officers are slightly lower than the sick relief rates. 
The members of the insurance funds are also satisfied with the insurance regula- 
tions, as they are at liberty to consult whatever phj^sician they please. At the 
present time, more than 50 per cent of the Swedish population are entitled to 
sick benefits, and a proposal has been submitted to Parliament that a bill be 
passed compelling all Swedish citizens to become members of a health insurance 
fund. 

THE STATE. BOARD OF HE/VLTH 

Tliere is no hlinistiy of Health in the Sivedish Cabinet. The part of the 
health services not connected with university instruction is bound up with the 
social organism ; the university hospitals form part of the ecclesiastical adminis- 
tration. The executive and controlling bodj’’ of the social administration in the 
matter of health questions is the State Board of Health, the head of which, or 
director general, is a trained plij'sician who has under him the heads of various 
departments (c.p. hygiene, hospitals, health officers, veterinary medicine, 
pharmacy, administration) who are often full-time paid plysieians. By their 
side they have a scientific ad\dsory board, consisting of professors belonging to 
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the medical schools and in different branches of medicine to Avhom they can refer 
more complicated medical questions for deliberation and advice. 

The State board of healtli has many different tasks, but I shall only mention 
here some of the most important of them and those concerning' the activities of 
the medical profession; the granting and cancelling of practitioners’ licences; re- 
ceiving and judging complaints against physicians; offering suggestions in con- 
nection with the selection of hospital physicians and health officers appointed by 
the Government; consenting to and appromng of new posts of this t.'Te; 
e.\'amining and gi^nng consent to architects’ designs for hospitals; issuing regula- 
tions regarding health questions; control of aU matters concerned ■ndth the 
combating of epidemics in the kingdom ; .supervising and saying the final word 
in all questions of public healtli and the care of the sick ; dealing with medicinal 
problems and the affairs of veterinary medicine; and assisting the courts in 
making pronouncements on questions of a medico-legal nature. The care of 
mental defectiA-es is entirely a Government concern under the management of 
the State Board of Health. For the performance of scientific investigations 
the medical board has at its disposal a bacteriological, a chemieolegal, and a 
pharmaceutical laboratory as well as an establishment dcA’oted to veterinary 
bacteriologj'. The State Board of Health works in intimate co-operation "with 
the State Institute for Public Health'. 

The Stuedish Medical Association. — This Association is comprised of 96 
per cent of all Swedish physicians. It has an e.vecutive committee which holds 
meetings once a week. The measures taken by this committee are examined by 
the Board of the Association, which meets as a rule at least four times a year, 
and which makes the final decision in the more important matters pertaining 
to the Association. Once a year there is an assembly of the Association, to which 
representatives are sent from the local medical unions in different parts of the 
country. The Association has done an enormous amount to improve the 
financial position of Swedish physicians, and its members are bound to abide 
by the decisions of the executiA-e committee or the Board. No agreement may be 
finally settled, and no appointment applied for, vrithout the consent of the Board 
or the executive committee. When the conditions are unduly bad and unaccept- 
able to the Association the post is not advertised in the Journal of the Sioedish 
Medical Association, which is equivalent to announcing that it may not be 
applied for until the conditions have been approved. This happens time after 
time, the result being that negotiations are opened up between the representative 
authorized to act for the Association and those offering the post in question, and 
in practically every case the outcome is an improvement in the conditions. The 
position of the Association in this respect is a very strong one, and the discipline 
among its members good. 


The fixing of standards for the training of specialists, and investigating 
the applications of individual physicians for a specialist’s licence, forms an un 
portant part of the Avork of the Association. A high moral and ethical standard 
among the members of the ^ociation is aimed at by control of their actmties 
through the local medical imions and by criticism and punishment of delinquents 
The member s fee is at present 100 croivns a year. _ 
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Different categories of physicians ai’e united into professional associations 
which are included as unions of specialists in the Swedish Medical Association. 
These professional Associations safeguard the social and financial interests of 
their members in collaboration ivith the mother Association. One of these pro- 
fessional associations is the Association of Young Physicians, which comprises 
nearly one-half of all the Swedish medical men. 

MEDICAL SCIENTIFIC SOCIETIES 

Good provision has been made for the interchange of scientific ideas among 
physicians. The Swedish Medical Society, which includes among its members 
the majority of the physicians in the kingdom, holds a meeting in Stockholm 
once a week. The city of Gothenburg and the university towns, Lund and 
Uppsala, also have their own medical societies, and each capital city in the 
Provinces where there is a central hospital has its onn local scientific union 
holding meetings regularly. The various special branches of medicine have their 
own societies which are regarded as sections of the Medical Society; they have 
meetings usually once a month. There are two medical journals published in 
the Swedish language, the Jourml of the Sivedish Medical Association, and 
Nordisk Medicin, the latter being the organ of the Medical Society. In addition 
to these there are the Uppsala Lakarefdrenings forhandlingwr and the different 
Acta journals (Jledica, Chirurgiea, Pasdiatrica, Oto-Laryngologiea, and so on). 
Once a jnar, in November, phj'sieians assemble for an annual meeting, the 
Parliament of Physicians, lasting for three days, at which professional questions 
and scientific problems are discussed. 

The contact between Swedish physicians and their colleagues in the other 
northern countries is a lively one. Nordisk Medicin accepts articles from all the 
Scandinavian countries in the language of each particular country, the Acta 
publications are shared by all the northern countries in common, and at regular 
intervals of two to three years congresses are held alternately in the different 
northern capitals on various branches of medicine. An ever-widening exchange 
of teachers and students is taking place. No physician with a degree and a 
licence from one northern country is, however, allowed to practise in any of the 
other countries. 

Postgraduate training is arranged for through annual courses subsidized 
by the State, which are held in Stockholm and Gothenburg, and in addition to 
these there are special courses for school physicians, health officers, and other 
such categories at varjdng intervals. 



Academy News and Notes 


NOTICE . . 

Due to the increased cost of running the American Board of Pediatrics, the board has 
found it necessary to raise the application fee to $125.00^ effective May 1, 1947. 


DEATHS 

William Evring Sinclair of Orlando, Fla., died Dec. 29, 1946. 
Charles E. Tnrcot, of Quebec, Qne., died Jan. 8, 1947. 

James LeEoy Fester, of Pittsburgh, Pa,, died Jan. 16, 1947. 
Justin Allis Garvin, Shaker Heights, Ohio, died Dec. 7, 1946. 
Ealph E. Pray of Salinas, Calif., died Dec. 18, 1946. 


Dr. Harold W. Bnohner of Oklahoma City is now the State Chairman for Oklahoma. 


Dr. Framer Binns of Nashville, Tennessee, has been released from service in the Army. 
Dr. E. E. Struthers, Montreal, Que., has been released from TJNEEA service. 
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WOMEN AND CHILDREN AND WAR 

Three articles showing the effect of war on women and children appear in this issue 
of the Journal. They were not accepted for publication with any thought of propaganda, 
but purely for their scientific value. One describes conditions at Leningrad during the 
siege bj' the Axis armies; another, what happened at Budapest when the tables were turned 
and tho Russians overran Hungary; the third, the effect on Holland when the Dutch resistance 
movement reacted to the German occupation. In-the January number there is a brief reference 
to tho effects of the atomic bomb on children in the article by Agerty on Japanese pediatrics. 

Tlieso reports of what happens to infants and children under conditions of modern 
warfare give food for thought. It is true our own country was at war, but in the light 
of what happens in countries where the actual fighting takes place, we had no hardships. 
In fact, wo in the United States as a nation have little realization of what war really. means. 
Let us contrast with these records the infant mortality' rate for the United States during the 
war years. 


Tear 

Infant Mortality Bate 

19-11 

45.3 

1942 

40.4 

1943 

40.4 : . 

1944 

39.8 

1945 

38.3 


At this point we leave tho reader to his own thoughts. 


Wo hope no one will infer that tho lowering of the infant mortality rate in the United 
States during the war years shown in the above statistics was due to the EMIC program. 
Wo raise tliis point as this inference will undoubtedly be made by those furthering such 
proposals ns tho Pepper Bill of the last Congress. Such an inference is intellectually dishonest. 
So far there has never been produced tho slightest evidence to show that the infants of 
enlisted men who received medical care paid for by the Federal government had a lower 
mortality rate than infants without such benefits, or that the medical care they received 
was better than that of infants in general. There were a number of other happenings that 
took place in the field of health and medical care coincident with this fall in the infant 
mortality rate during tho war years. Among these were a marked decrease in the number 
of physicians available for civilian medical care, a rise in the venereal rate, in Missouri, at 
least, an increase in the number of infants under tho care of osteopaths, a decrease in the 
consumption of sugar and fats, gasoline and travel restrictions, preventing vacations and 
picnics, an increase of women in industry. Take your choice and ride your own hobby. In 
recent weeks, during tho cold weather, having sweated over the bedside in a number of 
homes with the temperature around 80° F., wo have been toying with the idea that the 
decrease might have some connection with the fuel shortage and restrictions during tho war 
years which prevented the overheating of American homes. 

The decrease that took place is the continuation of a cycle that started many years 
ago and is duo to many factors. One of these is the result of the improvement in the educa- 
tion of the public in health matters, but basically it is due to the tremendous developments 
which have taken place in medical education and science. 
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Original Communications 

THIO-URACIL IxV CHILDHOOD HYPERTHYROIDISM 

L, P. WiLLLCM.S, M.D., ASD P. R. jAXXEy, JI.D. 
illLWAVK-EE, WlS. 

F rom the viewpoint of the pediatrician, hyperthyroidism in children has 
always been regarded as a primary medical pi’oblem. As a result, each new' 
case is granted a thorough medical trial in the hopeful expectancy of an arrested 
disease process; inadequacy of these regimens is attested to by the proportion 
of hj-perthyroid eliildrcn who come to thyroidectomy. "With the demonstrated 
effectiveness of thio-nracil, in controlling the symptoms of adult hj'perthyroid- 
ism, pediatric management of the disease is worthy of further consideration. 

Hj'perthyroidism oceur-s infrequently in children. Bram,’° in a series of 
1,200 cases of thyroid disease in childhood, reported 0.8 per cent as hyperthy- 
roidism. In a comparable study of exophthalmic goiter in all age groups, he 
reported 2.5 per cent as being in children. Somewhat more than 1.0 per cent 
of 15,500 cases at the IMayo Clinic occurred in children of 14 years or less. 
In a series of 13,200 cases of h 3 'perth}’roidism at the Crile Clinic, only fortj’- 
two eases w'ere observed in children of this age group. Since 1922, at Chil- 
dren’s hospital, twenty eases have had the considered diagnosis of hj-perthj'- 
roidism. 

The course of childhood hj-perthyroidism maj' be benign or severe and 
acute. Wliile the disease develops more rapidly in children than in adults it 
is usually a relatively milder form. SeiUy® indicates the tendency for mul- 
tiple cycles of the disease, with succeeding cycles becoming less severe, but with- 
out total remission until fuU arrest occurs. It is these relatively benign eases 
with a tendency for self-remission which prove amenable to medical mana«^e- 
ment. The development of hj'perthyroidism in the adolescent child poses the 
additional problem and possibility of amelioration of thjwotoxie svmptoms when 
the adolescent crisis is past. Because of the importance of the thj'roid homone 
in the normal development of the child, most investigators and all pediatric 
literature agree that each case warrants a thorough medical trial before sur^^erv 
is considered. ® •’ 

From the Mlln-auhee Children’s Hospital. 
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Medical treatment is preferably along coiisenmtive lines. In the initial 
stages of the disease, complete phj’^sieal and mental rest are necessaiy, in so 
far as possible. Gradual^ increased patient contacts and interests are allowed, 
as governed by the clinical course of the patient, A general high-caloric, high- 
vitamin content diet is given, but all stimulants such as cocoa and the cola 
drinks are avoided. Discernible infectious foci are to be noted, with correction 
when the patient's condition permits. The importance of the thjmoid gland as 
sequentially implicated in a constitutional neuroendocrine dysfunction is par- 
ticularly stressed by Bram,^“ who advocates psychotherapy as a valuable ad- 
junct in treatment. Undei-standing and cooperation of the patient’s family 
forms the basis of this adjustment on the part of the patient. 

In addition to these general measures, many and varied di’Ugs have been 
used with the hope of symptomatic or specific relief. Of these, iodine is of 
proved value in a small percentage of eases. Phenobarbital and other barbit- 
urates, quinine, insulin, and prostigmine all have had their advocates. Now, 
the use of thio-uracil, propj'l thio-uraeil, and radioaetive iodine offers further 
possibility of medical management of the disease. It is to be emphasized that 
because of the tendency for spontaneous remissions of the disease process in chil- 
dren, the results of any form of therapy are necessarily guarded. 

The writei"s have had the privilege of using tliio-uraeil in six eases of child- 
hood hyperthyroidism. Case summaries to date follow: 

CASE REPORTS 

Case 1. — B. I?., a white girl aged 10, was admitted to Children’s hospital Aug. 22, 1945, 
with a chief complaint of diarrhea that had not responded to treatment. The present illness 
dated to February, 1945, at which time a persistent diarrhea, accompanied by an elevated 
afternoon body temperature was present. Five to seven soft stools were passed daily, without 
accompanying digestive upset. In spite of vigorous sjTnptomatic treatment, following cessa- 
tion of therapy the disturbance recurred. For three months previous to admission, there had 
boon weekly episodes of epistaxis. The mother stated that she had noticed a “rapid heart- 
beat’ for about one year. There had been a weight loss of indeterminate amount, and the 
mother noted the child had become “thinner about the face.’’ There were no complaints 
related to the neuromuscular system. Past medical historj- revealed only the usual childhood 
diseases. The maternal grandmother had “goiter,’’ and symptoms of thyroid disturbance. 
Four siblings were living and well. 

The patient was a thin, well-developed white female of the stated ago, whose quickness 
of action drew immediate attention. The eyes were somewhat prominent, but there were no 
eye signs or exophthalmos present. The tonsils were enlarged and mildly reddened. 'The 
thyroid gland was palpably enlarged, without nodularit 3 -. The precordial rate was 90 to 120 
beats per minute, and the precordial impulse was characterized as “strong and forceful.’’ 
There were no murmurs. Examination of the limgs and abdomen was negative. Blood 
pressure was 110/50. There was a noticeable tremor of the extended hands, but the quad- 
riceps test was not elicited. The patient weighed 24.1 kg. The child was placed on bed rest 
while laboratoiy procedures were pending. 

On laboratorj- examination, catheterized urine specimens were sterile. Repeated stool 
examinations showed normal intestinal flora, and no evidence of parasitism. Blood agglu- 
tination tests for the tv-phoid-paratyphoid-dj-senterj- organisms were negative. Blood counts 
were within normal limits, and the Kline test was negative. A tuberculin intradermal test 
with 0.01 mg. tuberculin was negative. 



^^^LLUJtS AN'D JAXXEy; 


THIO-UBACIL, IX IIYPERTHYKOIOISM 


373 


During the first week of hospital care, the patiefit had two or three formed stools daily, 
hut a yellowish mucoid discharge exuded from the rectum almost constantly. Tlus was of 
insufficient quantity to require the wearing of an absorbent pad. There was a low-grade 
afternoon fever present. On August 30, a blood cholesterol value was 245 mg. per cent. 
S-ray film of the mists showed a bone age identical with tlie chronological age. A basal 
metabolic rate determination on August 30, was plus 20 per cent and plus 29 per cent. iVlien 
no clinical improvement was noted following anotlier ten days of inactivity, the patient was 
given thio-uracil in a. dosage of 0.2 Gm. daily. At tliis time she weighed 24.5 kg. There 
was no immediate discernible change, altliougli on September 11, the basal metabolic rate 
determination had fallen to plus 14 per cent. During the next month, however, she gained 
weight steadily to 2S.6 kg.; her blood pressure averaged about 115/75, and she was less 
overly active. The frequency and consistency of the stools approached normal. The pulse 
remained extremelj' variable. On October 13, another basal metabolic rate determination 
was minus 9 per cent. Accordingly, she was discharged to the outpatient department on 
October IG, with instruction to take 0.1 Gm. of thio-uracil daily. She was asked to return 
at weekly intervals for progress examinations. 

Inability to supply the medication necessitated a three-week interval when thio-uracil 
was not ^ven. Because of this, she was asked to re-enter the hospital on Xov. 26, 1945. The 
parents stated that diarrhea was no longer a complaint, and that her behavior was more 
calm. They had noted a transient swelling in the thyroid area, although the gland seemed 
nnchanged in size on examination. The pulse rate was ICO beats per minute, and the paper 
tremor of the extended hands was more evident. On November 27, basal metaboUo rate 
determination was plus 28 per cent. Tlie blood cholesterol was 221 mg. per cent. An electro- 
cardiogram taken at this time showed only a sinus tachycardia of 150 beats per minute. On 
Xovember 2S, thio-uracil, in a dosage of 0.4 Gm. daily, was begun, together with pheno- 
barbital in a dosage of 0.016 Gm. three times daily. "Within one week the pulse rate steadied 
at 100 beats per minute. On December 13, another basal metabolic rate determination was 
plus 3 per cent. The patient was discharged the following day on a maintenance dosage of 
thio-urac'il, 0.2 Gm. daily, and 0.032 Gm. of phenobarbital daily. 

Bi-weekly clinic visits were continued. .She gained weight slowly. The thyroid gland 
could no longer be palpated at the end of the third month. On March 26, 1946, a basal 
metabolic rate determination was minus 2 per cent, and the thio-uracil dosage was reduced 
to 0.1 Gm. daily. Her excellent health continued, and she was able to tolerate a return to 
school. On July 25, 1946 the basal metabolic rate determination was plus 8 per cent, and 
the thio-uracil dosage was reduced to 0.05 Gm, daily. At present the pulse rate averages 
85 beats per minute. On Xovember 9, the determination was minus 8 per cent. Thio- 
uracil was discontinued on this date. Blood pressure is 110/70. The child weighs 31.8 kg., 
and in all respects is developing and behaving normally. A minimal tremor of the extended 
hands and the need for monthly clinic check-ups are the only present evidence of her once 
active thyroid disturbance. 


Case 2.— J. P., a white female aged 14 years, was admitted to Children's hospital Pept 
17, 1945, because of an injury to the right elbow following a fall'. She was the ward of a 
children’s home where she had been considered a behavior problem because of emotional in- 
stability and "nervousness.” She had always been thin-faced and was unable to gain weight 
normally. There were no gastrointestinal or cardiorespiratory symptoms, and menstruation 
was not established. 


The maternal grandmother had required a thyxoideotomy, and for reasons 
tracheotomy had been performed two years later. Past medical hittorv revealed 
fracture of the same elbow m 1940, but was othenrise irrelevant 


unknown, a 
a previous 


On physical examiriation the child was apprehensive, and complained bitterly about anv 
movement. Sbe was well developed and fairly well nourished, weighing 48 6 k/ a d w ^ 
enlargement of the thyroid gland was noted. There was no bmit ^ 

signs ucro present. There was a fine tremor of the extended left band. Thle ma^rpainM 
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s^^o^!eIl deforaiity at the right elbow, with marked limitation of motion. Cardiorespiratory 
and neuromuscular systems showed no abnormality. 

Roentgenologic examination of the elbow showed a deformity due to previous^ fracture, 
and a recent fracture of the proxinial end of the radius with angulation. Urinalysis was 
nornial, the Kline test was negative, and the sedimentation rate and blood cholesterol values 
(203 mg. per cent) were within normal limits. 

On September 18, under general anesthesia, an open reduction and excision of the radial 
head was carried out, and a cast was applied. The convalescence was uneventful, and on 
September 28, the cast was removed, and physical therapy initiated. During this period, 
frequent examinations by a series of examiners had directed the child’s attention to her 
thyroid gland, and the unfortunate connotation of her grandmother ’s experiences was brought 
to mind. This in no way allayed her symptoms. Initial basal metabolic rate determination 
was made September 29, and two tests averaged at plus 25 per cent. Although the factors 
of the healing fracture and recent psychological disturbances were considered, a tentative 
diagnosis of hyperth 3 -roidism was made, and thio-uracil in a dosage of 0.1 Gm. twice daily 
was begun. 

She was continued on this dosage for two weeks, at which time the basal metabolic 
rate determination was unchanged; the dosage was then increased to 0.4 Gm. daily. During 
the subsequent two-week period, she gained 2 kg. weight, and was less emotional. A basal 
metabolic rate determination on November 1, 1945 showed a slight decrease to plus 23 per 
cent, and the child was discharged to the ontpatient clinics on a maintenance dosage of 0.2 
Gm. thio-uracil daih'. Weekly white blood cell counts were taken. No immediate additional 
changes in the physical condition were apparent. 

During the period following hospital discharge until May 15, 1946, she did not take 
thio-uracil with regularity, difficulties with her supervisor leading her to “even-up” by 
destroying the pills. On March -Ad, 1946, a basal metabolic rate determination was plus 
37 per cent. At this time her sj-mptomatology was much the same as on initial admission. 
In June, 1946. she again came under the care of her parent and was persuaded to follow a 
regular schedule. Accordingly, she was readmitted to Children’s hospital to be regulated on 
another course of thio-uracil. 

On this admission history of May 15, the mother noted that the patient had frequent 
“excitable tits” and “prying spells.” The tremor of her hands was more marked, and the 
thyroid gl.and was unchanged in size. Her weight at this time was 51.0 kg., and the pulse 
r.ate averaged 110-120 beats per minute. A basal metabolic rate determination on Maj' 16 was 
plus 37 per cent. Two white blood cell counts averaged 6,700 cells with about 39 per cent 
neutrophilic forms. She was given 0.4 Gm. thio-uracil daily. Blood counts were taken twice 
weekly during early regulation. On May 27 another determination was plus 27 per cent. 
At this time the patient weighed 52.7 kg., and her mannerisms and emotional behavior were 
uniform. Accordingly-, she was discharged to her parents on a maintenance dosage of 0.2 
Gm. thio-uracil daily. Arrangements were made for her family physician to take weekly 
blood counts, and she was asked to report any illness or untoward sy-mptoms to him imme- 
diately. 

She was seen in the 'outpatient clinic July 5, at which time she weighed 55.0 kg. Her 
pulse rate averaged 110, but no traces of jittery behavior existed. On August 8, she was hos- 
pitalized overnight for laboratory procedures. Basal metabolic rate determination averaged 
plus S.5 per cent. The patient weighed 55.0 kg. at this time. Thio-uracil dosage was 
reduced to 0.1 Gm. daily for two weeks, and since, she has been maintained on 0.05 Gm. 
daily. She has continued in excellent health. 

Case 3. — C. B., a white girl aged 10 years, was initially seen in the outpatient depart- 
ment of Children’s Hospital Feb. 20, 1946. The referring physician had made the tentative 
diagnosis of early chorea, chiefly on the basis of a "pounding heart.” Questioning revealed 
that during the premous three weeks the patient had been “nervous” and cried easily with- 
out adequate cause. She also had “palpitations of the heart.” IVhcn seen by her physician, 
she was advised to try absolute bed rest and phenobarbital sedation for two weeks. IVlien, 
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during this time, she had no sj-mptomafic iniprorcmcnt. slie was sent to Cliildrcn’s liospital. 
She entered the hospital JIarch II, 19-16. Previous to the onset of tlic presenting symptoms 
the cliild had been quiet and unemotional. There were no complaints referable to the gastro- 
intestinal or neuromuscular systems. Family history and past medical history were non- 
contributorj', although the mother admitted to "nervous e.vhaustion ” several years pre- 
viously. There was no familial history of thjToid disease. 

Physical e.vamination showed a well-developed and well-nourished child, who had 
atypical choreiform movements of the estremities. There was no exophthalmos. Tonsils were 
huge and cryptic. There was a diffuse enlargement of the thyroid gland ; no bruit was audible. 
There was a soft systolic precordial murmur without thrill. A fine tremor of the extended 
hands was evident. Blood pressure was 120/50. Pulse rate was 90 to 110 per minute. 
Weight was 31.S kg. 

The patient was placed on absolute bed rest while diagnostic studies were pending. 
The sedimentation rate was 4-9-24 (normal 5-10-25), the Kline test was negative, and com- 
plete blood counts were within normal limits. An clcctrocardiogyara taken March 11 was 
within normal limits, as was an ortliodiagram of the same date. A chest x-ray film showed 
questionable enlargement of hilar glands on the right side. A tuberculin test with 0.01 mg. 
tuberculin was negative. The cardiology consultant, in evaluating the heart murmur, expressed 
the opinion that it was not due to an active carditis. The pulse rate varied from 90 to 129 
beats per minute, and an afternoon fever of 99.5 to 100° F. was present. When, after two 
weeks of enforced inactivity and in the presence of an excellent appetite, the patient lost 
1.5 kg. of weight, attention was redirected toward the thyroid gland. On March 26, a blood 
cholesterol determination was 105 mg. per cent. The basal metabolic rate determination on 
March 26 was plus 24 per cent and plus 21 per cent. 

On March 27, phenobarbital in a dosage of 0.010 Gm. three times daily was started. 
No improvement was noted after one week, so on April 7 the patient was placed on thio-uracil 
in a dosage of 0.1 Gm. three times daily. During the following week the patient regained 
her entrance weight, but the hyperactivity was undiminished, and the pulse and body tempera- 
ture curves were unchanged. A basal metabolic rate determination on April 21 was minus 
3 per cent. On April 22, the thio-uracil dosage was reduced to a maintenance level of 0.1 
Gm. daily, and she was discharged to the out-patient clinics, with instructions to return at 
biweeklj* intervals. 


On tlie fourth, return visitj ilav 6, the mother related that for ten davs previouslv the 
child had limped on the left leg as evident on examination. There was a slight restriction of 
internal rotation at the left hip, and an area of tenderness over the inferior ramu= of the left 
pubic bone. A tentative diagnosis of osteochondritis of this area was made, and" the patient 
was hospitalized for observation. In addition to the localizing findings the child still had a 
tremor of the extended hands and tongue, quick nervous movements, and a tachveirdia with 
a forceful precordial impulse. A basal metabolic rate determination at thi= tiie was nlus 
17 per cent. Pelvic x-ray studies showed no bony abnormalities. The child was ulaced on 
complete bed rest, and thio-uracil dosage was increased to 0.2 Gm. dailv. 

On May 12, sudden pyrexia initiated the onset of acute foUiculw tonriUitis The in 
fectious process precipitated an agitated state similar to that seen on initial admissmn Chorri^ 
form movements, constant lip-licking and protrusion of the tongne, and a throat culture 
revealed numerous streptococcal forms again made chorea a strrag po=ribUitv n I ^ ^ 
graphic studies were again normal, as was the sedimentation ral Und^ LST 
the throat findings resolved rapidly, and she was allowed full aotivitv Mav 21 
discharged from the orthopedic service to the outpatient clinics on'jwie C ’ ' 

Another basal metabolism rate determination June 16 was nine 
vras reduced to 0.15 Gm. dady. During this period chn cm? - T 

mother felt that the child was more quiet than at auv "eight to 33.6 kg., and the 

On August 7, a basal metabolic rate Is rninus r 

to 0.05 Gm. daily. Since this time she has riiown on] ' r i ‘^"O uracil was reduced 
hands, the goiter has regressed in size, and she has gained S^Vto” Wood 
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pressure averages 95/65, and the pulse rate is 75 to 80 beats per minute. Thio-uracil medica- 
tion was discontinued Sept. 20, 1946. Future program calls for early tonsillectomy and 
continued observation at monthly intervals. 

Case 4. — ^M. B., a white girl aged 13 years, was admitted to Cliildren’s hospital on 
April 2, 1946, \\ith the chief complaint of “bulging eyes” of two weeks’ duration. The 
mother had always felt that the child had a tendency to be nervous, but recently this had 
become more apparent, and the child had become emotionally labile. She had lost an un- 
known amount of weight, in spite of a voracious appetite. She was always tired and lacked 
the stamina of her siblings. There were no cardiorespiratory or gastrointestinal symptoms. 
Menstruation was not established. 



Fig. 1. — Case 4. Appearance after four months’ thio-uracil therapy. 


The past medical liistorj- was noncontributory. Familial history of thyroid disturbance 
was present in the maternal grandmother, and one sister. 

Physical examination showed a lanky, thin, but well-developed girl who darted quick 
glances about her. She responded to directions with overly rapid movements, and fidgeted 
on the examining table. There was a moderate degree of exophthalmos, and a definite lid-lag 
was present on looking down. Ko bruit was audible over the eyeballs or thyroid gland. 
The pulse rate was 100 per minute, and the blood pressure was 130/50. The thyroid gland 
was barely palpable, firm, and without nodularity. There was a fine tremor of the extended 
hands and protruded tongue. Examination of the cardiorespiratory and neuromuscular sys- 
tems was essentially negative. The weight was 34.5 kg. 

Laboratorj' studies revealed a blood cholesterol value of 194 mg. per cent, a negative 
Kline test, and a sedimentation rate of 3-9-20. After two days of bed rest, the basal 
metabolic rate determination was plus 25 per cent and plus 20 per cent on two readings. 

Following admission to the hospital, and while studies were obtained, she was put on 
bed rest, and her activity was limited as much as possible. Thio-uracil in a dosage of 0.3 
Gm. daily was begun on April 5. After one week’s time the patient seemed better adjusted 
to hospital routine, and was able to rest more completely. Tlie tremor of the hands became 
less obvious. On April 19, a basal metabolic rate determination was plus 15 per cent. The 
following day the dosage of thio-uracil was increased to 0.4 Gm, daily. At the end of the 
subsequent two weeks the pulse rate remained at a lower le\el, and the patient had gained 
weight to 39.9 kg. She was allowed gradually increasing acti^it}• at this time in preparation 
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for discharge. Anotlior ba=al metabolic rate determination on May 1 sliowed a le%el of plus S 
per cent. Slie felt ivell, and was discharged to the outpatient clinic^ May 3 on a maintenance 
dosage of 0.2 Gm. thio nracil daily. 

The patient was followed in the l.aboratorj- at bincekly intervals, and examined at the 
end of two month“. At this time the activity nas perceptibly diminished, the exophthalamos 
was less, and the blood pressure was 120/75. When next seen on July 27, the basal metabolic 
rate determination was minus 2 per cent, and the patient neighed 42.3 hg. The thio-uracH 
dosage was reduced to 0.15 Gm. daily. Wlien seen Pept. 14, the weight had increased to 44.1 
kg. Ko signs of thyrotoxic activity wore noted. Subsequently, thio uracil do=age was de- 
creased gradually to 0.05 Gm. on alternate days. On Xov. 2, 104G, the basal metabolic rate 
determination was plus S per cent. Thio-uraeil was discontinued on this date. 

On subsequent biweekly checkups, the patient has continued in good health. Observation 
win continue at monthly interval®. 



Fi&. 2. Case 5. Appearance before treatmenL 


Case 5.— M. S.,» a 9 year-old white girl, had a swelbng of the neck for one month pre- 
vious to admission to Children’s hospital on June 26, 1946. This caused the child no dis- 
comfort, but had been noticeably enlarging. The neighbors had thought “her eve® mere 
sticking out,” and had mentioned this to the family. Because of this, the mother had con 
suited her physician. Questioning revealed that despite a ravenous appetite, the child had 
became steadily more thin, the amount of weight loss being unknown. For ®ix weeks nre 
vionsly she had been very emotional and nervous. Although she had been regarded as ”hi>h 
strung-we aU are,” this tendency was now pronounced. Xo symptoms referable to the 
gastromtestinal, cardiorespiratorj-, or neuromuscular systems could be ascertainml mi. 

was no familial history of thyroid disturbance. On June 24, a basal metabolic Zer 

mination done at a private laboratory was plus 41 per cent. Hospitalization was a/lvL®^! 

Physical examination on June 26 reiealed an alert cV.-t....- *i,:n 
exophthalmos. She was apprehensive, and jumped or w^" startled at J^v bilateral 

Her hair was fine and silky. Exophthalmos was prominent, ^nd bd-W and 
were present. There was anterior fullness of the lower neck 1 ^ t ' 

smoothly and symmetrically enlarged, roughly 4 x 5 cm The ’ i ^ Ibyroid gland was 
minute. The blood pressure was 140/40. A funchonaT svetuiic'’ murT'' 
apex, and bruits were audible over the eyeballs and thvroid eland 

be warm, the palms and soles being moist. There was a fine t ' noted to 

Xo quad riceps weakness was noted. The paUent weighed 25 5 kg”"^ extended hands. 

•Case of John Remolds. M.D. 
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Urinalysis was normal, and the Kline test was negative. Blood cholesterol level was 
1G2 mg. per cent. TVrist x-ray films for development of centers of ossification according to 
Todd, revealed the hone age to he slightly in excess of the chronological age. Two blood 
counts averaged 7,400 with 55 per cent neutrophilic forms. 

On June 29, the patient was placed on thio-uracil, and was given 0.1 Gm. four times 
daily. At 4-day intervals, the wliite blood cell counts were 6,200, 5,500, and 4,400, with 38, 
40, and 32 per cent neutrophilic forms, respectively. Accordingly, on July S the thio-uracil 
dosage was decreased to 0.2 Gm. daily. During this period the patient was allowed graduated 
activity from full bed rest to unlimited activity. She gained weight to 26.8 kg., the pulse 
rate was diminished to 110 beats per minute, the entrance symptom of jitteriness was lessened, 
and she was able to play quietly with other cliildren. On July 9, 1946, a basal metabolic 
rate determination was plus 22 per cent. She felt well, and at the time of discharge, July 
10, the white blood cell count was 6,500, with 35 per cent neutropliilic forms. 

She was followed as an outpatient at biweekly intervals, and the blood counts remained 
at this level. On July 21, the thio-uracil dosage was reduced to 0.15 Gm. daily. She gained 
weight steadily to 27.7 kg., and the mother felt the eyes were less prominent. Her sleep was 
undisturbed, her appetite was excellent, and general health remained good. On August 14, 
the pulse averaged 100 beats per minute; the blood pressure was 130/75. The size of the 
thyroid gland was unchanged. The precordial murmur had disappeared, as had the bruits 
previously audible over the eyeballs and thyroid gland. Accordingly, the dosage of tliio- 
uracil was reduced to 0.1 Gm. daily. On August 28, the white blood cell count was 6,500, 
and the neutrophilic forms had fallen to 24 per cent. IVith the reduction of tliio-uracil to 
0.05 Gm. daily, the count on Sept. 25, 1946 was 8,000, with 46 per cent neutrophiles. Some 
return of thyrotoxic symptoms has recurred with this dosage, and increased dosage required 
for control of these symptoms has produced neutropenic tendencies. Therefore, she has been 
shifted to a corresponding dosage of propyl thio-uracil, and clinical and laboratory observa- 
tion is continuing. 

C.tSE 6. — P. K., a white girl aged 7 years, has been under the pediatric supervision of 
one of us (F. R. J.) since infancy. IVlien seen in March, 1944, she had evidence of an 
acute upper respiratory infection. There was a moderate pharyngitis and cervical adenitis. 
S.vmptomatic treatment was given. A low-grade fever present at this time persisted after 
all other evidence of acute infection had disappeared. Sedimentation rates and complete 
blood counts at this time were within normal limits. 

In June, 1944, she was again seen because of a persistence of this low-grade fever, 
and an additional complaint of “palpitations of the heart.” The pulse rate ranged from 
100 to 130 beats per minute, and had been noted to be increasingly rapid. Her ej'es were 
noticeably prominent without true exophthalmos. There was a tremor of the extended hands, 
a soft systolic murmur was audible over the precordium, and the heart action was tumultuous, 
A definite thyroid enlargement was noted. Accordingly, a diagnosis of hyperthyroidism was 
entertained. 

The patient was placed on bed rest at home, and was given 10 drops of Lugol’s solution 
daily. A basal metabolic rate determination after two weeks of iodine therapy was plus 
29 per cent. The thyroid gland was noticeably increased in size. On August 30, a basal 
metabolic rate determination was plus 26 per cent, and the blood cholesterol determination 
was 132 mg. per cent. Bed rest and iodine medication were continued. On Sept. 19, 1944, 
another basal metabolic rate determination was plus 21 per cent. On the follou-ing day, 
thio-uracil in a dosage of 0.1 Gm. three times daily was started. This dosage was decreased 
after two weeks to 0.2 Gm. daily, and further decreased after another two weeks to 0.1 Gm. 
daily. This dosage -ivas continued for one month. On Oct. 17, 1944, a basal metabolic rate 
determination was plus 11 per cent, and the blood cholesterol determination was 1S5 mg. 
per cent. The pulse rate at this time averaged 95 beats per minute, and the complaint of 
palpitations was no longer present. The tliio-uracil dosage was decreased to 0.05 Gm. daily, 
and remained so for four months, when it was discontinued. On November 2S, the basal 
metabolic rate determination was plus 15 per cent; on Jan. 23, 1945, it was plus 11 per cent. 
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The systolic murmur was no longer audible, and the patient was allowed increased activity. 
On May 1, 1915, the basal metabolic rate determination was plus 12 per cent; on July 30, 
it was plus 13 per cent. It is to bo emphasized that during this period the child carried on 
a fairly normal life uath restrictions only from extremes. 

On Dec. 15, 1945, the basal metabolic rate determination had risen to plus 20 per cent 
and altliough all physical and subjective evidences of thyrotoxicosis had disappeared, thio- 
uracil in a dosage of 0.15 Gm. daily was begun. On March 10, 1940, with the dosage of 
thio-uraeil reduced to 0.05 Gm. on alternate days, the basal metabolic rate determination was 
plus 22 per cent. On June 22, after completion of two wcehs of day camp activities entailing 
considerable excitement, it had risen to plus 3S per cent. The mother insisted the cliild had 
no aggravation of symptoms, and had remained quite calm. Tor the following week the 
thio-uracil dosage was again increased to 0.15 Gm, daily, and was then reduced to 0.05 Gm. 
daily. On August 14, the basal metabolic rate determination was plus 13 per cent. 

At present, thio-uracil medication has Irecn discontinued and the child allowed fairlv 
normal activity. She is enjojdng unrestricted school activities, and none of the original 
subjective or objective findings arc evident. Obsciwation at intervals will continue. 


COMMENT 


In this brief series, no notable reactions to the administratiou of thio-iiraeil 
have been observed. In Case 5, a moderate leucopenia could be controlled hy 
reduction of drug dosage. It is felt that this case, unless .shown to do weU ivith 
propyl thio-uraeil, ivill require thyroidectomy. Everv case showed an eosino- 
philic blood reaction, reaching its peak about tlie si.xth week of thio-uracil ther- 
apy, averaging about 15 per cent of the differential count. This proportion 
diminished slowly, hut a relative eosinophilic increase persisted a.s Ion"- as thio- 
uracil therapy was continued. This is regarded as indimdual sensitfzation to 
thio-uracil. 


There is no hard and fast rule by which termination of treatment can be 
predicted. AViUiams'^ concluded that except in a few cases in which there are 
toxic reactions to thio-uraeil, the drug can he used indefinitelv, and that as Ion- 
as it is used, a remission of the disease is maintained. The recent exceUent smiT 
marization of Bemnvalthes and Sturgis== offers the opinion that thio-uracil 
therapy may be discontinued at the end of an average of ten months with the 
prospect that 60 to 80 per cent of patients will experience a relatively per 
sktenl ren,.ss.on of s>T„ptoms. B„rte= reported o e.oe in a female aged 10 fa 
»h.el, drug.mdneed rem.es.on had pemsted one year following twelfe monfS 
of thimurae.! theraw-. Bram» ,n diseusmng medical treatment of ehMmS 
hvperth.vro.d,em, bel.eved that two conseentire normal basal metabolfarlt 
detern..nal.ons .nd.eated at least tempera.,- remission of thyroid m-eraeti.* . 
It is our practice to decrease or increase amounts of tlm . 

on the basis of present .e,nlrcmcMs ond ^ 

criterion, the patient in Case 1 has received the dru- enntim i 
mo, .tbs. while the one in Case 3 was under thio-uraeil faerapv f.^^ t'h” 

Wc arc unable to evaluate these cases as >n Tmrrr, * months, 

period of observation has been too brief. However thesrcT-jf 

treatment with thio-uraeil and with restrictions from'thnp , under 

cental activity, have ean-ied on rcasonahlv f 

.e.,.s while nnder stress has been readily eontrolied rLatefa 
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apparent needs. In the ease of adolescent patients, it is felt that thio-uracil 
therapy might well cause the symptoms of hj^ierthyroidism to remain in re- 
mission until controlled by the establishment of the more stable period of adult- 
hood. Though subtotal thyroidectomy may be required at one time, we feel 
that an advantage has been gained by retaining thyroid action at the time of the 
individual’s greatest need, for future needs. 
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INFECTIOUS HEPATITIS IN CUILDHOOD 

A Kepout of Two Ikstitutioxal Outbre.vks axd a Coaiparisox or the 
Disease ix Adults axd Children' 

Dorothy j\L Horstaiaxx', M.D., AY. Paul IIaa'exs, Jr., AI.D., axd 
Joyce Deut-sch, AI.D. 

New Haa'Ex, Coxx, 


I NFECTIOUS liepatitis (which is now believed to be tlie same disea.se as 
catarrhal jaundice) has long been recognized as occurring sporadically and 
in epidemic fom in both civilian and militaiy populations. During wartime 
it has been prevalent among troops, particularly in places where living ejuar- 
tei-s were crowded and sanitai-y conditions poor. In contrast, during peacetime 
it is said to be primarily a disease of childhood,’'^ appearing either sporadically 
or in epidemics in schools, camps, and in.stitiitions. Family outbreaks involving 
several children are not uncommon. Bliimer,- in reviewing fifty epidemics occur- 
ring before 1923, found that about 70 per cent of these involved the younger 
age group. In several outbreaks reported subseciuently, 65 to 100 per cent of 
cases have occurred in children.""'* Because of certain inlierent difficulties in 
investigating this disease, and also possibly because of its usually mild and ap- 
parently benign course in childhood, little attention was directed toward the 
juvenile type. But with the appearance of the more severe adult forms in 
soldiers, the militarj’ importance of infectious hepatitis became cwdent, and ef- 
forts were applied toward the elucidation of some of its fundamental problems. 
Eccent investigations have resulted in certain ncAv information on the etiologic 
agent," its possible manner of spread,'- and its prevention.'-*"'® Thus it has 


been shown in experiments employing human volunteei-s that the etiologic agent 
is filtrable and resistant to a temperature of 56® C. for thirty minutes. It is 
believed to be a virus. This agent is knoAvn to be present in the feces and blood 
of patients in the acute phase of disea.se, and there is experimental e-vidence that 
the intestinal-oral route may be of impoilance in its spread, since the disease 
may be produced in human volunteers by feeding infective feces."'*® 


There is no reason to believe that infectious hepatitis, which has appeared 
in large outbreaks among troops during AYorld War II, differs from catarrhal 
jaundice wliich appears sporadically or in outbreaks among children. Experi- 
mentally there is some support for this concept furnished by immunologic evi- 
dence which shows that adult human volunteei-s, convalescent from hepatitis in- 
duced by the administration of a strain of virus obtained from the feces of chil 
dren with the disease in the United States, were immune when reinoeulated with 
a strain of yuns derived from the stool of a soldier in the acute phase of epidemic 
inf^ous hepatitis contracted in Sicily.*' Both strains of virus used in this 
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expeiTinent also produced homologous immunity. Nevertheless, complete proof 
of the identity of the two diseases is lacking. This is due in part to lack of a 
satisfactory serologic test and susceptible laboratory animals. Experiments 
using liuman volunteers have been necessarily limited in number and therefore 
of limited statistical value. It has not been possible as yet to explore the occur- 
rence of various strains of virus which maj' have distinct serologic characteristics. 
Until such investigations have been made, the identity of different outbreaks 
of infectious hepatitis caused by various strains of virus cannot be established. 

As a result of the war experience with infectious hepatitis among troops, 
considerable data concerning clinical manifestations in adults have been accumu- 
lated-^'-^ and it is evident that there are certain differences between'the charac- 
teristics of the disease as it appears in adults and children. These differences 
are related principally to severity of the infection; inasmuch as thej" have thus 
far received little emphasis, it is the object of this paper to describe two epi- 
demics of infectious hepatitis in children and to compare the clinical course of 
disease in children with that reported in adults. 

CLINICAL MATERIAL AND JffiTHODS 

Two institutional outbreaks of infectious hepatitis were studied. In one, 
fifty-three cases of hepatitis with jaimdice occurred, along with fifty-six cases 
of questionable hepatitis without icterus.** A description of this epidemic and 
the use of gamma globulin as a prophylactic measure in the exposed population 
has appeared elsewhere.'^ In the other institution, sixtj'-eight patients developed 
hepatitis with jaundice; of these, forty-four (65 per cent) were children. In 
this report only those cases -with jaundice and in the age group under 16 years 
will be considered. Since the two epidemics involved cliildren of different tj^pes 
who arc not comparable, the outbi'eaks will be described separately. 

Uighland Heights . — In Novembei’, 1944, infectious hepatitis appeared in a 
Catholic home for children in New Haven, The home is situated just beyond 
the central part of the city, and consists of one large building housing approxi- 
mately 300 children and thirty-nine adults. At the time of the epidemic, 90 
])er cent of the ehildi’en were between the ages of 6 and 16 years. During the 
period of November, 1944, to Jlareh, 1945, there were fifty-two cases of infec- 
tious hepatitis with jaundice among the 300 children, and a single case among 
the thirty -nine adults. In forty-four (84.6 per cent) children the clinical course 
could be divided into two phases : (a) a preicteric phase, from the onset of sjnnp- 
toms to the appearance of jaundice; and (b) an icteric phase, lasting until clini- 
cal jaundice disappeared. Eight children (15.4 per cent) had asymptomatic 
jaundice as the presenting complaint. In the typical case, the preicteric phase 
began abruptly with headache, fever, and gastrointestinal symptoms. Of the 
last, abdominal pain and vomiting were the most prominent, with anorexia and 
nausea occurring less frequently. In Table I are recorded the most commonly 
occurring symptoms in the preicteric pliasc in the Highland Heights children, 
with comparable tabulations for two groups of adults with infectious hepatitis. 

• \cknowlcclfmient Is made to Dr. Paul L. Boisvert for calling our attention to this oiit- 
htoak "to Sister :siary Catherine Teresa and members of the staff at the St. Francis Orphan 
\svlum and to Dr. Joseph D’Amico of New Haven, Conn., for their cooperation. 
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Table I. Eelatot: Fkequekcy of PnErcTEKic Phase SYitproJts 


SYMPTOMS 


cniLonE.v 


44 IKSTirUTIOKAL 
CASES* 


so. 


% 


ADULTS 


1G7 SHLITAKY 
CASES t 


SO. 


% 


27 EXVEP.IMESTAL 
CASESt 


XO, 




Anorexia 

Xausea 

T'orniting 

Fever 

Abdominal Pain 
Headache 


10 

10 

23 

24 

25 
33 


22 

22 

52 

54 

56 

75 


13S 

126 

35 

00 

73 

59 


52 
75 
33 

53 
42 
35 


20 

10 

6 

27 

21 

20 


90 

59 

22 

100 

77 

74 


•These are children in the Highland Helghb; outbreak. 

tFigures taken from a clinical description ot infectious hepatitis in American troops.^ 
tThese cases occurred in volunteers who were among tliose who served as subJecLs for the 
transmiosion of infectious hepatitis in experiments conducted by the Ncurotropic A ims Disea. e 
C?mndssion" UnUed States Armv.«. >■ The series is small but the experimental cases were 
studied with special care. 


Table II. Dub-vtiox of Peeictekic and Ictet-ic Phase axd Fevee ix Theee Geoup.s of 
P. tTiEXTS IVrrH IXFEcnous Hepatitis 



rnETCTEP.ic pha.se I 

; rCTEniCPJlASE 1 


FEVEE 


i 

■ 


1 AVETaCE 
XO. 

1 DATS ' 

i I DUEA- 

1 I TIOX 

1 XO. I (days) 

f AVTX.^GE 1 
1 XO- ; 

1 DAYS 



; A^TKAGE 
XO. 
DATS 

Children* 

5S 

1-15 

4.8 

96 2-32 

9.8 

4S 

1-10 

3.8 

Militarv 

cases t 

167 

1-lS 

5 

200 4-S3 

27 

90 

2-13 

5.0 

Experimental 

cases t 

27 

3-21 

7-2 

27 S-31 

20 

27 

4-14 

7.9 


•Institutional cases in the Highland Heights and Southburr outbreaks. 
tSame legends as Table I. 


Among the children, diarrhea and constipation tvere rare, as were malaise, chills, 
and generalized aches and pains, irsnal temperatures ranged from 99,6 to 101° 
or 102° F. bnt occasionally to as high as 105° F. (rectal), the highest tempera- 
ture usnally being at the onset of disease and declining during the ensuing four 
to five days of the preicterie phase to normal. The preicteric period averaged 
about five days, after which jaundice became evident. lYith the appearance of 
jaundice, a striking amelioration of symptoms occun-ed. The temperature re- 
mained normal, the gastrointestinal disturbances vani.shed, appetite was excel- 
lent, and the child felt quite well almost at once. All of the children Avere has- 
pitalized in the institution infirmary until clinical jaundice disappeared. The 
duration of jaundice in the fifty-two children ranged from two to thirty-two 
days, averaging eleven days (Table II). There were no seriously ill patients 
in this outbreak. Complications were infrequent, consisting of atv-pical pneu- 
monia in one child and generalized acute dermatitis in two children. One re- 
lapse occurred in a child two and one-half weeks after his discharge from the 
infii-mary. The one adult who contracted the disease in this outbreak had a 
similar but more severe course than the average juvenile patient, with deeper 
and more prolonged jaundice and gastrointestinal symptoms. 

SouiJibury Trainiiip Scliool.— The .second outbreak occun-ed at the South 
Imvy Training School for the Feeble Alinded, located in a rural settin** near 
S^nirv-, Conn.* This institution has an average patient population of"l,300, 

TrainlnVsctooL^fSP'his .TssiPtarfcc^in? director of the Southburj- 
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consisting of low, middle, and high-grade mental defectives housed in groups of 
twenty to eighty in separate cottages aeeording to mental and chronological age. 
The chronological ages range between 5 and 65 years with the majority between 
6 and 16 years. 

In July, 1945, two cases of infectious hepatitis developed in a cottage for 
infirm patients, and during the next four months there were six cases scattered 
in several cottages. By the end of November, there was a sudden increase in 
cases in two adjacent cottages housing low-grade mentally defective boj^s, most 
of whom were bed ridden and incontinent of urine and feces. Fort.y of the 
one hundred sixtj’-seven patients in these two cottages developed infectious 
hepatitis with jaundice in the subsequent two months. At the same time, sixteen 
cases appeared among the remaining cottages. In all, sixty-eight cases of 
liepatitis with jaundice developed between JUI3' 10, 1945, and March 4, 1946. 
Forty-four (65 per cent) of these occurred in the age group under 16 j-ears; 
eighteen (27 per cent) were between 16 and 25 years; and six (8 per cent) were 
26 and over. The symptoms of the foi-tj'-four children to be described here 
differed from that of the Highland Heights patients, but the difference is prob- 
ably more apparent than real. Since the Southbury group represents low-grade 
mental defectives for the most part, subjective symptoms could not possibly be 
elicited from the majority of patients, and only fourteen (32 per cent) are 
recorded, therefore, as having a preicteric phase, while in thirty (68 per cent) 
jaundice was the presenting symptom. In nine of the fourteen patients (64 
per cent) who were known to be sick before the appearance of jaundice, fever 
and vomiting were the consistent abnonnalities. In only three patients were sub- 
jective s.vmptoms recorded; one complained of nausea, and two of headache. 
The fevers ranged from 100° to 105° (rectal), and, as with the group described 
prcviouslj", declined toward noimal over a period of five days as the jaundice 
appeared. In a few patients, fever and vomiting persisted through the first day 
or two of jaundice. In forty-one (93 per cent), however, the icteric phase was 
completcl.v as.vmptomatic. Jaundice was mild and persisted for an average of 
eight days with a range of three to twenty-one days. In only two patients were 
the elicited s^^mptoms and signs suggestive of nonicteric hepatitis. Thirty-two 
patients were hospitalized, the length of hospital sta,v varying between one and 
twent.v days, and averaging seven da.vs. 

Laboratoiw woi’k on the hospitalized gi’oup included the determination of 
the total number of leucoe.vtes as well as examination of stained smeai-s of the 
peripheral blood, examination of the urine for increase in bilirubin and uro- 
bilinogen, and determination of serum icterus index. Ordinarity the leucocyte 
count and ictenis index were performed on admission to the institution hos- 
jiital, so that only normal figures are recorded for a certain number of patients 
who subsequcntl.v developed obvious jaundice. Twelve patients had leucopenia, 
with less than 5.000 leucoe.vtes per cubic millimeter; eighteen patients had be- 
tween 5,000 and 10,000 leucocytes per cubic millimeter; onty six patients had 
more than 10,000 white blood cells per cubic millimeter. Pol.vmorphonuelear 
leucoe.vtes numbered as few as 450 cells and h'mphoe.vtes as few as 400 cells 
per cubic millimeter during the period of leucopenia in certain patient.s in the 



number of cases 
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preicteric phase. Numerous atj^iical Ij'mphocytes such as have been described 
in infectious hepatitis^"'-® appeared in the peripheral blood during the acute 
phase of the disease. 

DISCUSSION 

In this paper, attention has been directed to the concept that infectious 
hepatitis as it occurs in epidemic form among troops and catarrhal jaundice as 
it appears among children, are probably the same disease but differences in 
severity of clinical manifestations are evident (Chart 1). That the adult and 
childhood diseases are probabl.v identical is suggested by the fact that in all 
civilian outbreaks in -which adults and children are exposed, a certain number 
of eases occur in individuals over the age of 16 yeai's. In New Haven, during 
the vdnter of 1944-1945, -edien the Highland Heights institutional outbreak oc- 
curred, 119 additional cases were reported in the city.* Of these, only nineteen 
(16 per cent) were in individuals over 16 years of age. Chart 2 illustrates the 
age distribution of these eases, and calls attention to the fact that of the nineteen 
patients whose disease was serious enough to require hospitalization, thirteen 
(69 per cent) were in the adult group. Thus as in other civiliain outbreaks, a 
certain number of cases occurred in adults, and the adults seemed to have a 
more severe disease. 

The striking feature of the two outbreaks of infectious hepatitis among chil- 
dren described here was the mildness of symptoms and their short duration. 
Characteristically, by the time jaundice appeared these children felt well and 
it was difficult to keep them in bed. In contrast is the persistence of anorexia, 
nausea, abdominal discomfort, and often vomiting for eight to ten days in the 
adult case of average severity. These facts are in agreement with the findings 
of others.''’’ Among the ninety-six children described here tliere were no 
examples of severe hepatitis with prolonged jaundice or protracted convalescence 
as have been reported frequently in adults and occasionally in children.'’ In 
Chart 1 is compared the duration of icterus in the ninety-six children and 200 
adults who represent military cases with infectious hepatitis in the iliddle East. 
The majority of children in this series fall in the “mild disease” group. The 
highest icterus index reported for the, Southbury group was forty-seven units, 
and in only six (6.3 per cent) of the total ninety -six patients comprising both 
groups of children did jaundice persist for more than nineteen days. There 
were no deaths from infectious hepatitis in the juvenile group. 

Although it is possible that differences in severity of infectious hepatitis 
could be due to variations in virus strains, the observations reported liere bear 
out what has been noted previously. Cockayne' in an early review of the disease 
pointed out that children, n-ho are so prone to exliibit vomiting and diarrhea with 
any gastrointestinal disturbance, frequently have less marked symptoms of this 
kind with catarrhal jaundice than do adults. Cullinan" and Ford'® have also 
noted the tendency for the disease to be more severe in adults than in children. 
In the one adult case in the Highland Heights outbreak and in the patients over 
16 yeai’s of age in the Southbury gi’oup of cases, the icteric indices tended to be 

*Wg arc indebted to Dr. Joseph X. Linde. HeaUh OHlcer of New Haven, for the collection 
of data on cases occurring in the cUv- 
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Jiigher and the duration of jaundice longer than in the children affected. How- 
ever, although there were no severe cases among the children studied in these 
two outbreaks such eases do occur, and examples of prolonged jaundice with 
relapses and even death have been reported in children.'’ “* 

The difference between the severity of infectious hepatitis in children and 
in adults is comparable to the difference whieli e.xists between the childhood and 
adult fomis of tlie more common virus infections, ileasles, mumps, and chicken 
pox are all likely to be more severe and attended by more severe complications 
in the adult than in the child. 


SUJIMARY 

Two institutional outbreal^- of infectious hepatitis among children were 
studied. In all of the ninety-six junvenile patients the disease was mild and of 
rclativeh' short duration as compared with statistics on the adult disease. 

The mildness of infectious hepatitis in children has tended to belittle the 
disease. There is no evidence that such mild eases are le.ss dangerous to the 
community from tiie infectious standpoint than are the more severe adult cases. 
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HYl-l^.ECALCEIMIA AND IDIOPATHIC HYPERPLASIA OP THE 
PARATHYROID GLANDS IN AN INFANT 

Edward L. Pratt, M.D., Betty B. Geren, SI.D., and 
Edward B. D. Neuhaxjser, M.D. 

Boston, Mass. 

T he presence of extreme hypercalcemia in a patient avIio had hyperplasia 
of the chief cells of all four parathyroid glands is difficult to reconcile with 
the prevailing views on the abnormalities of serum calcium concentration in 
relation to the pathology of the parathyroid glands.^ Chief cell lij'^perplasia 
lias been associated with secondary hj'perparathjwoidism, and although instances 
of hypercalcemia have been reported as resulting from secoudarj’- hj^perpara- 
Lhyroidism, it is difficult to conceive of such a disturbance on present theo- 
retical gi’ounds. Indeed, as pointed out by Albright,- the cases used to exem- 
plifj'^ this contention were incomplete^ studied. Primary hj^perparathju’oidism 
associated with enlargement of all four parathyroid glands has been generally 
conceded to have distinctive histologic alterations in glands. Large cells of the 
water-clear tj^pe alone comprise the parathju’oids in all the accepted cases 
reported to date.'- ^ 

Explanation of tlie underlying disturbance in this case of a 10-month-old 
infant with extreme hypercalcemia and enlargement of all four parathyroid 
glands might eontrilrate much to the Imowledge of disorders of calcium and 
phosphorus metabolism. It is hoped that the description of this patient will 
lead to the discovery of similar patients and subsequent clarification of the na- 
ture of the disorder. 


case report 

The patient was a ■svhite male infant vrlio was studied in the Infajits’ Hospital from 
the fiftecntli to tlie twenty-fifth weeks of life and again from the thirty-seventh to tlie forty- 
third weeks. Hypercalcemia was revealed during tlie first admission and most of the sub- 
sequent investigations were designed to discover tlie cause of tliis abnormality. 

The patient’s family history disclosed no relevant disturbances. One 7-year-old sibling 
was said to be healthy. The pregnancy and delivery were normal. The birth weight was 7 
pounds and was not regained until the thirteenth day, although both breast and complemental 
feedings were given during this period. The only- disturbance during the neonatal period 
was icterus without anemia during the first week. From the second to the fifteenth weeks 
of life an adequate milk modification formula supplemented by 5 drops of oleum percomor- 
phum was offered. Thereafter a variety of modified formulas were tried and solid foods 
were introduced at five montlis, although they were always taken poorly-. A diet low in 
c.alcium (ICO to 210 mg. per day) was given during the last week of life. The supplements 
of vitamin D are recorded in Table I. 

From the first few weeks of life until the forty-second week, the patient’s sy-mptoms, 
both from the history and obsenations in the hospital, consisted of weakness, hy-potonia, 
lethargy, poor appetite resulting in the refusal of much of the food offered, persistent con- 
stipation, and occasional episodes of forceful vomiting. Isolated rises of temperature up 
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Table L Vitamin' D Intake 


AGE 

(\VEEKS) 

VITAAUN n 

(L'.S.P. units PER DAY) 

3 '5 

720 

6-14 

000 

15-17 

1,500 

18-20 

1,000 

21-22 

3,000 

2.3-24 

0 

25-37 

800 

38- 

0 


to 102° F. were recorder! apprO-Timatoly once a week rluring both periods of liospitalization, 
alfhongh persistent fever was uncommon. Apparent temlernos® of the extremities was rioter! 
wiicn the patient was S months old. 

Pliysica! examinations consistently revealed a small, poorly nourished, weak, irritable 
cliild appearing chronically ill and apparently retarrlcrl in physical activity anrl mental ca- 
pacity. In addition, a firm, smootli liver edge was palpable 2 cm. below the costal margin, 
and firm masses were felt in the region of each kirlney. These latter masses were interpreted 
as representing slight enlargement of each kidney. Body mcasurement.s were consistently 
below the ten percontile.'r for normal iiirlividnaB in the f-anw age group. Tlie patient weighed 
8 pounds 7 ounces at 15 week.s of age; 10 pounds 2 ounces at 2.5 week.? and 11 pounds S 
ounces at 41 weeks. The course of the patient was essentially unchanged until the final 
week of life. The treatment during tlie two ho.'Tital admission.= is outlined as follows: 

During the first hospital admission, the patient received elixir of ferrous sulphate for 
nine weeks; sulfadiazine plus potassium citrate for eight weeks; penicillin, 40,000 uiuts per 
day, during the fourth to si.xth weeks in the ho.=pital; two tran.=fnsions of citrated whole 
blood during the fifth week; and daily intramuscular injections of crude liver extract or 
vitamin B complex during the last si.x weeks. 

During the second hospital adnii.=«ion, the patient received 40,000 units of penicillin 
daily until five days before death. A transfu.rion of citrated whole blood was given three 
weeks after admis.sion, and elixir of ferrous .<mlphate was begun at that time. One gram 
of sodium bicarbonate was given daily during the last sixteen days of life. A specimen of 
the tibia was taken for biopsy during the .second admission. 


In the last week of life the patient began to vomit frequently. Two days before death 
the temperature suddenly rose to 104° F. Physical examination at that time revealed a 
seriously ill infant with mild cyanosis, labored respirations accompanied by retractions of 
the supraclavicular and snheostal soft parts, and dullness over the left lung. Coarse rhonchi 
were present throughout both long fields. The extremities were cold and mottled. Fluoro- 
scopic examination of the chest showed increased bronciiovascular markings bilaterally and 
slightly increased density throughout the left upper lobe. Treatment with ^nicUlin. oiygen 
and fluids did not lower the patient's temperature, altliough there was slight clinical 'improve- 
ment. During the second day of this episode the patient died, apparently of respiratory 
failure. ' 

TMloraiory .lfcu.mre».cnl,r.-Tablc II summarizes the measurements of serum calcium, 
phosphorus, pho.sphatace, sodmm, chloride, proteins, nonprotein nitrogen and pH 

The rod blood coll counts range! from .3 to 4 million per cubic millimeter.' The white 
blood cell counts ranged from S,000 to 10,000 averaging about 12,000 per cubic millimeter. 

Repeated e.x.anunat.ons of the urine revealed irregular fluctuations in alhumin from 
0 to 1-f-, occasional green reduction of qualitative Benedict's i i • 

socTimonts. During the intcnnl from 22 to 41 rekfof a'e tie . ’ 

with .Sulkouitch-s reagent. Little or no ’ the nnne was tested ten times 

there were, interspersed among the.se 00001^^^0^ ri’’ seven_ times, although 

ment.s o£ the amounts of calcium and phosphorus excrete! 1^11 e Several measure- 

arc recorded in T.able HI, urine per twenty-four hours 
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Table II. Serum Measurements 


AGE 

(■WEEKS) 

SERUM 
CALCIUM 
(MO. %) 

SERUM 
PHOS- 
PHORUS 
(JIG. %) 

SERUM 

PHOS- 

PHATASE 

(bodan- 

SKY 

UNITS) ' 

! 

SERUM 

PROTEIN 

(gm. %) 

SERUM 

SODIUM 

MEQ. 

PERL. 

i 

SERUM 

CHLORIDE 

MEQ. 

PERL. 

i 

SERUM 
HCOg 
MEQ. 
PER L. 

1 

SERUM 

PH 

NON- 

PROTEIN 

nitro- 

gen 

(MG. %) 

21 

19. 

3.7 

12.9 

6.0 



20.4 

7.40 

38.4 

22 

16.9 



6.91 

137 

125 




24 

14.8 

4.35 

12.5 

5.8 

133 

114 

18.9 

7.30 


27 

12.6 

2.95 

11.0 

6.1 


111 




37 

14.9 

3.3 

10.3 

6.7 


106 

18.5 


30.5 

40 

19.5 



A = 4.69 

137 

106 

23. 







G = 2.47 






41 






101 

22. 

7.46 

29.5 

42 

22.1 



A = 5.27 






43* 

17.3 

7.8 

8.5 

G = 2.28 


136 



93. 


A = Albumin. 

G =: Globulin. 

'Blood taken just prior to death. 


Table ni. Measurements on Twenty-four Hour Specimens of Urine 


VOLUME* 

(C.O.) 

SPEOIFIO 

GRAITTY 

PH 

CAL- 

CIUM* 

(MG.) 

PHOS- 

PHORUS* 

(MG.) 

TOTAL 

NITRO- 

GEN* 

(MG.) 

PROTEIN* 

(GM.) 



■EiS 



16.4 

384 


0 




1.023 

5.8 

20. 

310 

2416 



38 


1.023 

5.4 

8.5 

304 

2394 


115 

38 

IUmJI 

1.016 

6.0 

31.4 

226 



106 

42 


'Amounts per twenty-four hours. 


The concentration of trj-psin in the duodenal contents was normal. 

The total serum bilirubin was 0.1 mg. per hundred cubic centimeters. The subcutaneous 
injection of 0.13 c.c. of 1:1,000 solution of epinephrine hydroclUoride provoked a slow rise 
in the nonfasting blood sugar level from 103 to 123 mg. per hundred cubic centimeters in 
sixty minutes. A measurement of the urea clearance was performed shortly after the patient 
was admitted for the second time. The blood cleared of urea per minute was 39.5 c.c., which 
is approximately 53 per cent of the normal value. During the forty-second week of life, 
simultaneous measurements of the concentration of calcium in the serum and cerebrospinal 
fluid revealed values of 22.1 and 8.0 mg. per hundred cubic centimeters respectively. The 
serum potassium measured in the last sample of blood drawn was 5.8 milliequivalents per 
liter. A single, three-day metabolic period to determine the balances of calcium, phosphorus, 
and nitrogen was accomplished during the twenty-fourth week of life. The results are de- 
picted in Table IV. Due to the severe degree of constipation it cannot be assumed that the 
stools ascribed to this period represented the total fecal output derived from the measured 
intake. 


Table TV. Three-Day B.\lance Period* (Age, 23 weeks) 



CALCIUM 

PHOSPHORUS 

1 NITROGEN 


(MG.) 

(MG.) 

1 (GM.) 

Intake 

1,025 

758 

4.33 

Urine 

16 

384 

3.12 

Stool 

806 

184 

0.37 

Balance 

■f203 

■ilOO 

■tO.84 


•Amounts per twenty-four hours. 
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During the thirty-eighth week of life an electroencephalogram rerealed a try- 

ing, consisting principally of 4 to 6 waves of normal amplitude per sewnd. At about the 
same time an electrocardiogram was taken. There was sinoauricular tachycar/ la wi a ra 
of 140 per minute. The P-R interval was 0.14 second and the Q-T interval was 0.23 second, 
which is shorter than the average of 0.26 second.'* The electrical axis deviated slightly to 
the right. There was a one millimeter elevation of the S-T segment in Lead I. 

Roenf^enographic. Examination . — ^Multiple roentgen esaminations of the che^t, long 
bones and skull were made during the patient's admissions to the hospital. On serial exam- 
ination the changes were found to be essentially similar to those seen on the initial films. 


Examination of the chest revealed no definite abnormality of the heart; the lungs 
showed considerable irregularity of aeration with peripheral emphysema and multiple small 
and poorly visualized areas of focal atelectasis. Olhroughout each lung the interstitial mark- 
ings were increased in prominence and there were a few scattered areas suggestive of peri- 
bronchial inflammatory reaction. 'The changes were interpreted as being consistent ■with 
a diffuse interstitial pneumonitis with emphysema and lobular atelectasis. 

The hones of the thorax, the skull, and the long hones were slightly nndercalcified. The 
trahecnlae of the spongeosa seemed diminished in nnmber but increased in prominence. The 
cortex, particnlarly of the long hones, showed slight irregularity -with some loss of cortical 
substances at the diaphyseal extremities. The zones of provisional calcification appeared 
well preserved and there was no definite erddence of ■uncalcified osteoid tissue to suggest 
rickets. 


Roentgen examination of the abdomen and intravenous urograms showed slight en- 
largement of the liver and each kidney. Diodrast appeared promptly in each renal pelvis 
in five minutes and was transported normally to the bladder. There was no evidence of 
ohstmetive nropathy or other abnormality except for the slight enlargement of the Mdneys. 
Calcification of the soft tissues could not be detected. 

Siopsy . — A biopsy of the tibia, taken seventeen days before death, revealed fibrosis of 
the marrow spaces, a disturbance of hone growth, and hyperplasia of the remaining hema- 
topoietic elements. On the basis of these findings, a diagnosis of hyperparathyroidism was 
suggested. 


AUTOPSY 


Postmortem examination was performed four hours after death and was limited to 
examination of the abdominal and thoracic contents. The body was that of a poorly de- 
veloped and poorly nourished infant, measuring 63 cm. in length (normal length, 69 cm.).® 
Examination of the external surface of the body revealed a 4 cm. healed, vertical incision 
on the anterior surface of the middle third of the tibia. 

The weights and measurements of the riscera, with normal weights in parentheses,® were; 
heart, 36 Gm. (39 Gm.) ; lungs, 80 Gm. (105 Gm.) ; spleen, 5.6 x 3.5 x 1.2 cm., 13 Gm. (22 Gm.) • 
thymus, 4,7 x 4.7 x 1.3 cm., 8 Gm, (20 Gm.) ; liver, 16.5 x 8.2 x 4.5 cm., 218 Gm. (274 Gm ) • 
right kidney, 6.7 X 3,8 x 2.3 cm., 40 Gm. (32 Gm.) ■ left kidney, 7.2 x 3.5 x 2.5 cm., 38 Gm. 
(31 Gm.) ; right adrenal, 3.7 x 2.3 x OA cm., 2 Gm.; left adrenal, 3,9 x 1.7 x 0,3 cm., 2 Gm.' 
testes, 1 Gm. each; and parathyroids, 0.8 x 0.2 x 0.2 cm., 0.5 x 0.2 x 0.1 cm. 1.0 x 0 4 x 0 2 
cm., and 0.6 x 0.3 x OR cm. ’ ' 


The pericardial, pleural, and peritonea! cavities were lined by smooth, moist, and sUsten- 
ing membranes Two cubic centimeters of clear fluid were present in the pericardS sac 
but no free fluid was found in the pleural or peritoneal cavities. ' 

Gross imd ^croscopic examination of the heart, aHmentaiy tract, liver, pancreas 
adrenals, testes, diaphra^, thymus, and saUvaiy glands was essenkuy normal, eSt fe 
generalized congestion and edema of moderate degree. The Hver showed marked edc^^ 

tion anteriorly, tut a firm consistenev in tlie ^ anteriorly. There Tvas crepita- 

fiat, pinkish-red, dry surfaces. The trachea aud br^cli 
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Tiff 1 


Fig. 2. 



Fig p,g- 4 

Pig 1 — Right KKliie\ and noita showing radiating deposits of calcium in cortex and 
medulla Aiiow points to legioii of small plaques In aorta and iliac arteries 

Fig 2 — Aledium power ilew of kldnci showing preseriatioii of normal renal architectuie 
of tlic glomeruli and proximal tubules, especnllj 

Fig. 3 — Focus of li-mphocitic infiltration in coitex of hidiiej. 

Fig I — Low power new of kidnei (\on Kosst stain) Note prcsemation of general 
aichltecture The dark staining nnteiiil near the eorticomedullai-j Junctions represents calcium 
casts 


















Fie. 11. Fiff. 12. 

Fie. 0. — Low power view of parathyroid showing dense cellularlty. 

Fie. 10.— Hleh power view of normal parathyroid gland of patient aged 10 montlis, dying 
of hydrocephalus with complicating Infections. Note the amount of stroma and looseness of 
cellular arrangement. 

Fig. 11. — ^Hleh power view of parathjToId showing the large number of chief and transi- 
tional water-clear cells and the compactness of the cellular arrangement. 

Fig. 12. — ^'lew of aortic wall showing medial calclllcation. 
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material. The hilar lymph nodes rvere firm, pale red, and discrete. Microscopic examination 
showed generalized thickening of the alveolar walls, due to infiltration of large mononuclear 
cells and congestion of the capillaries. There were foci of emphysema and partial atelectasis. 
Most of the alveoli were cmptj', but a few contained ringlets of precipitated protein or small 
numbers of large mononuclear cells. Some of these mononuclear phagocytes contained brown 
granules of pigment in their cytoplasm. One section included a gi-oup of alveoli and a few 
bronchioles filled with extravasated red blood cells. There was marked edema of the inter- 
lobular, subpleural, and perivascular connective tissues. The capillaries and small vessels 
were markedly congested. 

The malpighian corpuscles of the spleen, the mesenteric lymph nodes, and the lymphoid 
follicles of the large intestine showed the nonspecific changes of a marked toxic reaction 
with enlargement of the germinal centers and phagocytosis of cellular debris by the reticulo- 
endothelial cells. 

The most outstanding pathologic changes were seen in the parathyroids, kidneys, and 
skeletal system. Tlie kidneys were enlarged. The capsules were thin and traosparent. They 
.stripped easily, revealing smooth, pale pinkish-red, external surfaces with shallow remnants 
of the fetal lobulations. The tubular markings on the surface were prominent as white 
foci averaging 0.15 cm. in diameter surrounded b_v thin, red, vascular markings. On sec- 
tioning the kidneys, there w-as a distinct gritty sensation. The cut surfaces bulged slightly 
and the corticomedullary junctions and tips of the pyramids were congested. Pine, wdiite 
clialky lines radiated through the pyramids, medulla, and cortex, being especially numerous 
near the corticomedullary junction (Fig. 1). The calyces, pelves and ureters were patent 
and lined by a smooth, piukish-gray, intact mucosa. 

On microscopic examination, the general pattern of the renal architecture was preserved 
(Fig. 2). Jlost of the glomeruli appeared normal, but a veiy small number in each kidney 
showed one or more of the following changes: slight increased cellularity of the tufts; 
thickening of the layers of Bowman’s cap.sule with crescent foimation; and granular eosino- 
philic precipitate with occasional large mononuclear cells in the subcapsular spaces. Scattered 
through the interstitial tissues were small foci of infiltrated lymphocytes, plasma cells, and 
neutrophiles (Fig. 3). 

The proximal convoluted tubules contained small amounts of granular, eosinophilic 
debris, except for a few which were greatly dilated with granular, grayish-blue casts. The 
loops of Ilenle contained small numbers of bluish casts that stained black in a von Ifossa 
preparation (Pig. 4). Many of the collecting tubules contained similar large calcium casts. 
Some of the calcium was deposited around the tubules in the interstitial tissues, and a few 
calcium masses were seen in the walls of small arterioles in the cortex. The medulla and 
pyramids contained the greater part of the calcium. There was moderate to advanced 
increase in the interstitial fibrous tissue of the medullary- regions (Pigs. 5 and 6). 

The parathyroid glands were grossly identified as small, pinkisli, firm nodules along the 
lateral and posterior aspects of the thyroid gland (Figs. 7 and S). On microscopic exam- 
ination, all four glands were more cellular than normal and no stromal fat separated the 
cellular strands (Figs. 9 and 11). The predominant cell types were the chief cells and 
transitional water-clear ccllss (Fig. 11).* A few small foci consisted of the large, water- 
clear cells. In scattered areas some of the cells showed nuclei arranged near the pole of the 
cell next to the stroma. Early attempts at psendoacinar formation wore seen. One cyst was 
noted containing granular, eosinophilic material and lined by chief cells. Xo oxyphileous 
cells were identified. 

The only evidence of metastatic calcification was the presence of several small plaques 
of calcium deposited in the media of the abdominal aorta and iliac arteries (Pigs. 1 and 12). 

•Because of the conflicting terminolocy used in textbooks and articles concerning the 
h!stoloB>- of the paratliyroid prlands this note is added. Chief cell in this paper refers to the 
.small cell with stainable cytoplasm that comprises the major portion of the eland. Transitional 
water-clear cell refers to a cell of the same size as. or slightly larger than, a chief cell, with 
a similar nucleus, but with clear and unstainlng cytoplasm. Large water-clear cell refers to n 
cell that is much larger than the chief cell, has a similar nucleus, and no stainable cytoplasm. 
Oxvphile cell designates a cell with eosinophilic, cytoplasmic granules. 
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ALcroscopic preparations of the ril.s revealed replacement of the hematopoict.c tissue 
in the marrou spaces hy collagenous tissue in which large numbers of osteoclasts and osteo- 
blasts were identified (Figs. 13 and 14). The peripheral spaces were more densely replaced 
hr fibrous tissue than the central marrow spaces, and in many places this fibrous tissue wras 
continuous with the periosteum. Scattered foci of hematopoietic tissue were identified near 
the costochondral junctions, but became larger, lo-perplastic, and more numerous farther 
from the junction. The lines of ossification were slightly irregular, with several columns of 
undegenerated cartilage cells extending bevond the zone of provisional calcification. Capil- 
lary penetration was fair. 

An incidental finding was the presence of double ostia to the right coronarv' arterv. 
Ko other congenital anomalies were noted. 


COM1IEXT.5 


The outstanding abnormalities appeared to-be an elevation of the serum 
concentrations of calcium and chloride, a decreased urea clearance, a low urinary 
e.Ycretiou of calcium, diminished senim bicarbonate, hyperplasia of all four 
parathyroid glands due to increased numbers of chief and transitional water- 
clear cells (see previous footnote), nepbroealcinosis, and osteitis fibrosa. 

The ionized calcium was increased as evidenced by the characteristic clinical 
sj-mptoms. by the level of the .spinal fluid calcium, and by calculation from the 
data in Table II. Suiee tlie serum iuorganic phosphoins was usually below 4 mg. 
per hundred cubic centimeters, it should be regarded as abnormally low for the 
age of the patient.' The terminal episode which seemed to be an acute pneu- 
monic infection, closely resembled the clinical and laboratoiy obseiwations re- 
corded from patients suffering from excessive amounts of parathyi'oid hor- 
monc.2’ s Only a single, short, metabolic balance period could be accomplished. 
In this period, when the intake was above that generally maintained by the 
patient and while vitamin D was omitted from the diet, the significant features 
were: the positive balances of calcium, phosphorus, and nitrogen, the relatively 
high ratio of calcium to phosphorus in the stools, and the .small quantity of cal- 
cium in the niine. The photomicrographs show the predominantly chief and 
transitional water-clear cell structure of the parathj-roid glands; the presence 
of calcium casts in the renal tubules with moderately increased interetitial fibrosis 
of the medulla and with preservation of most of the general renal architecture; 
and the replacement fibrosis of the man-ow spaces wdth increased osteoblastic and 
osteoclastic activity. 


DISCUSSIOX 

The matciial pieseuted poses several questions of importance to those 
inteiested in calcium and phosphoras metabolism. Did this disorder represent 
an instance of piimary hyperparathyroidism in which the structure of the para- 
thyroid glands differed from that previously accepted? If so, are tliese changes 
leprcsent alive of primaiw hyperparatliyroidism during infancy? Or was the 
fundamental distmhanee one of seeondaiy hyperparathvroidism which ceased 
to perform its service as a compensatory reaction and piogrcssed to unbridled 
piocluetion of parathyroid liormone? 
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An attempt to clarify certain aspects of our observations -will be made in 
the folloudng paragraphs without the expectation that definite answers to the 
preceding questions can be reached from this studj’’ alone. 

Excessive intake of vitamin D as a cause of this disorder seems to be ex- 
cluded by the patient’s course in relation to the intake of this vitamin. 

Chown® reported two infants with hj’^percalcemia, nephroealeinosis, and 
distui’bances of the bones, and he postulated a primary diencephalopituitary 
lesion as the cause of the symptom complex. Although the brain and pituitary 
gland of our patient were not available for examination, the roentgenographic 
appearance and histologic structure of the bones in Chown’s cases did not re- 
semble our findings. Furthermore, Choum found no abnormality of the para- 
thyroid glands in his patients. 

The combination of impairment of renal function and enlargement of the 
parathyroids occurs most often as the result of primary renal disease. Chronic 
acidosis might lead to hypercalcemia because of the withdrawal of calcium from 
the bones, and both renal calcification and osteitis fibrosa have been associated 
with chronic acidosis.^”’ Nevertheless, we feel that renal damage was not the 
basic factor in this instance because of the practically stationary roentgeno- 
graphic appearance of the bones, the failure of the hypercalcemia to be reduced 
when the acidosis was corrected by the administration of sodium bicarbonate, 
and the preservation of renal tissue on histologic examination. The ability of the 
Iddnej'S to concentrate the glomerular filtrate, to produce ammonia, to alter the ' 
pH of the urine, and to maintain a normal value of nonprotein nitrogen and a 
low inorganic phosphate in the serum, all seem to oppose the hypothesis of pri- 
marj’- renal damage. 

The possibility that the basic disturbance was primary hyperparathyroidism 
is supported by the constancy and duration of the clinical sjTuptoms, the pro- 
gressive hypercalcemia, the frequently low serum inorganic phosphate, and the 
fact that the clinical picture seemed to fit no other disease.^^ Atypical features 
were the low urinary calcium output, the positive calcium and phosphorus bal- 
ance, and the moi’phology of the parathyroid glands. Undisputed examples of 
primaiy hyperparathyroidism -with low urinary calcium excretion have been 
reported. Secondaiy renal damage is said to account for the imexpectedly small 
output of calcium in the urine in such cases. In the present patient, the re- 
sorption of large amounts of calcium from the glomerular filtrate must have 
occurred in spite of the high level of seimn calcium, because calculations utiliz- 
ing the estimated diffusible calcium concentration in the serum and the urea 
clearance indicate that many times the amoimt of calcium found in the urine 
sliould have been present in the glomerular filtrate. The single determination 
of positive calcium and phosphorus balances might be explained either as a 
result of the high intake of these minerals in the usual diet for infants, or as 
representing a transient situation occurring during a period of slight clinical 
improvement. Similar studies while on a low calcium diet would be expected 
to reveal more pertinent information. These were contemplated, but could not 
be completed. 



PKATT ET AE. : HTFERC.VLCEMIA AND HYPERPDASEV OF PARATHYROID 399 

Effective tx’eatment necessitates a more complete understanding of the 
physiologic disturhances than is available. Until more evidence is obtained, it 
would seem that prompt recognition of this condition, competent description of 
the disturbed physiology bj' means of carefully planned and rapidly executed 
studies, and then removal of a portion of the hyperactive parathjToid tissue 
would provide the greatest opportunitiy for surnval, as well as for the acquisi- 
tion of Imowledge concerning the underlying process. The relatively rapid de- 
terioration of the physical condition of our patient emphasizes the need for 
prompt recognition and study of such patients lest the opportunity for successful 
treatment be lost. 

SUMMARY AND CONCLUSIONS 

The clinical and laboratory investigations of a 10-month-old infant exhibit- 
ing extreme hypercalcemia, mild acidosis, impairment of renal function, and 
low urinary excretion of calcium have been presented. The post-mortem exam- 
ination revealed chief cell hyperplasia of all four parathjToid glands, nephro- 
calcinosis, and osteitis fibrosa. 

The apparently unique combination of h 3 ’perealcemia and chief eeU hyper- 
plasia of the parathyroids was not satisfactorilj' explained from our observations. 

It is hoped some of the issues raised by this study wiU be solved by the 
investigation of similar patients. 
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BONE MAEROW INFUSION IN CHILDHOOD 
Experu;kces Pkoji a Thousand Infusions 

SvEND HeINILD, jM.D., TYGE Sf^NDERGAARD, jM.D., AND FOLKE TUDVAD, M.D. 

Copenhagen, Denmark 

T he emplo 3 'ment of bone marrow infusion was adopted almost simnltaneousl.v 
bj- various pediatilc clinics in Denmark in the spring of 1943. We now 
have three to four j’ears’ experience in the emplojnnent of the method, and at the 
time of writing, in the summer of 1946, we have available data on close to 1,000 
infusions given to 495 patients, the largest amount of information of this kind 
liitherto reported. 

On the basis of this material we shall deal with several problems which, we 
think, have not been suffieientlj- discussed in the literature, and which have led 
to some misunderstandings, partieularh- in regard to the questions of technique 
and the risk of osteomj-elitis. 

The historical development of the bone marrow infusion has been men- 
tioned in several papers. The suitabilitj’' of the bone marrow for infusion was 
demonstrated as earlj' as 1922 bj”- Drinker and associates’® and Doan.’® At the 
Scandinavian Congress in Uppsala in 1933, Josefson®® reported that in ten cases 
of pernicious anemia he had injected Campolon directlj' into the sternal marrow, 
and thought that he had obtained a good depot effect. In 1937, Benda and 
collaborators’’ ® reported injections of bacteria as well as drugs and contrast 
media into the bone marrow. In 1940, Henning’® published his paper on intra- 
sternal transfusion; and in 1940-41, Tocantins” and Tocantins and O’NeilP® 
reported their classical studies on bone marrow infusion. 

In Denmark, blood transfusion via the bone marrow was first emploj’^ed bj^ 
Bang and associates® in 1942. 

Through the following j'ears, especiall.v in the English literature, a number 
of reports have been published, in which practicallj" all the authors who have 
emploj'ed the method to a fairl.v large extent i-ecommend it and describe it as a 
great advantage in pediatries.’"*’ ’■*■”’ ®''’ ®®’ ®®> It is asserted more or 

less indiscriminatelj' that substances suitable for intravenous injection could 
also be injected ria the bone marrow. We wish to emphasize at once that we 
do not subscribe to this view, for reasons that will be given later. Even in their 
first paper, Tocantins and O’NeilP® warned against the emploj-ment of hj-per- 
tonic or other irritant solutions, a warning to which Wallden*’ reeentlj^ has sub- 
scribed. The osteomj’clitis literature will be reviewed in a subsequent section. 

technique 

The technique emploj’cd in the thousand infusions here discussed was de- 
veloped bj' Kdster.®’’ ®® In our opinion, it represents the safest and, eertainlj-, 
the simplest procedure described so far. In praeticall.v everj’ ease the infusion 

From the University Ciinic of Pediatries and the Surgical Ciinic C, tiie Rigshospital, and 
from the Queen Louise’s Ciilidren’s Hospital, Copenhagen. 
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is given in tlie ward vith the child lying in liis hed. The leg is fixed manually 
by a nui’se; the surgeon merely washes his hands well, not as prior to an op- 
eration, and he wears no gloves or mask, as has been insisted upon by some 
authors.’’ Briefly, the procedure is as follows : 

After the usual blood grouping and direct compatability test, the blood 
from the donor is withdrawn into a low, wide graduate (7 to 8 cm. in diameter). 
We have found the gi-aduate of this size most practical, and we have used the 
addition of 1 part 3.80 per cent sodium citrate to 9 parts blood. After ordinarj-, 
thorough disinfection of the .skin with iodine, the sldn over the upper half of 
the tibia is tightened between two fingei-s, and the special bone-puncture cannula 
(Kpster model. Fig. 1) is introduced bj* a light, boring motion in the middle of 
the anterior aspect of the tibia, about 3 cm. below the jomt line, directed a little 
distaUy. One is never in doubt as to when the cortex is perforated. In only 



Pig*. 1, — KjJster model special bone-puncture cannula. 

a few cases was local anesthesia applied beforehand (extending beneath the 
periosteum), as it is our impression that for children under 2 year^ this measure 
is quite superfluous and it made no difference in their reaction. On the other 
hand, in some cases of children over 2 yeais we have performed the puncture 
under slight ether anesthe.sia. After the introduction of the cannula, we make 
sure that it is situated m the free marrow space by means of aspiration with a 
10 c.c. syringe, half filled with saline. This is of fundamental importance (At 
tins juncture some marrow may be aspirated for examination just as in or 
dinaip’ sternal puncture.) After removing the sju-inge, a little blood and marrow 
will trickle out of the cannula if this is situated properly, showing that the can- 
nula IS free from air. ” 

nojr.“: 
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Usually the infusion meets slight resistance, and this often subsides some- 
what after infusion of tlie first 20 to 30 c,c. If, at tliis juncture, one feels more 
than a very slight, springy resistance, the cannula is not situated properly 
(it may, for instance, have entered one of the sides of the tibia), and its placing 
has to be corrected, preferably by introduction into the other tibia or into the 
distal part of the shaft of the femur. The same applies if oozing appears at the 
site of insertion, sometimes eommeneing with swelling of the subcutaneous tissue 
of the leg. 

The maximal rate of infusion employed by us has been 10 c.c. per minute. 
And, as a rule, the infusion dose has been about 20 c.c. blood per kilogram of 
body weight. 

CLINICAL MATERIAL 

The present material is gathered from the following seven pediatric clinics 
in Copenhagen: The Blegdam Hospital (Epidemic), the Fuglebakken CMl- 
di-en’s Hospital, the Queen Louise’s Children’s Hospital, the Municipal Pedi- 
atric Clinic on Martinsvej, the Northern Hospital, the Pediatric Clinic of the 
Kigshospital, and the Pediatric Clinic of the Sundby Hospital. 

The material comprises 495 patients who received a total of 982 bone mar- 
row infusions in the period from the spring of 1943 to the spring of 1946, 
eighteen unsuccessfully. 

The indications for the infusions udll be evident from Table I, which gives 
the various diagnoses made. 


Table I. Diagnoses of Patients Who Received Bone Marrow Infusions 


DIAGNOSIS 1 

number I 

DEATHS 

Acute gastroenteritis witli intoxication 

338 

127 

Clironio dyspepsia 

32 

2 

Petal erythroblastosis 

19 

5 

Pneumonia with complications 

16 

6 

Meningitis 

10 

5 

Anemia 

8 

1 

Sepsis 

8 

6 

Premature birth (congenital debility) 

8 

5 

Leucemia 

6 

4 

Tetanus neonatorum 

5 

3 

Blood dyscrasias with hemorrhage 

5 

2 

Hemorrhagic disease of the newborn 

5 

0 

Various abscesses 

4 

3 

Peritonitis 

4 

3 

Congenital pyloric stenosis 

4 

0 

Hemolytic anemia 

3 

0 

Agranulocytosis 

1 

0 

Various other diseases 

19 

7 

Total 

982 

179 


The group “various other diseases” comprises a number of different in- 
fectious diseases. As our material includes but a few patients with primary 
surgical illness, one of the most important indications, acute traumatic shock, 
is not represented here. 

Many patients were given bone marrow infusion more than once, one pa- 
tient as often as 10 times. Onlj" in exceptional cases did the infusion fluid 
ooze out through the previous punctures. Continuous infusion was given to five 







HEDsTLD ET Ah.: BONE 3IARROW INFUSION 


403 


patients for up to thirty-two hours. Of these patients, four died under the in- 
fusion. The survivor contracted osteomyelitis (see below). The distribution, of 
the total number of infusions follows : 


Kurtiber Patients 
231 
142 
61 
31 
16 
7 
2 
4 


Number Infusions' 
1 
2 
O 

4 

5 

6 

7 

8 
10 


As a rule, infusions were not given at intervals shorter than two days, but 
they may very well be given at shorter intervals if necessary. Thus, in this 
series of cases, there were some patients who received five infusions within three 
days, and three of these infusions were given within twenty-four hours. 

The youngest patient was 2 daj'S old, the oldest, 4 years. The smallest pa- 
tient weighed 1,200 Gm. In these extreme eases, the performance of the in- 
fusion met with no difficulty whatever. 

The infusion fluids employed are listed in Table 11. 

As will be noticed from Table II, in several cases various remecUes were 
given via the bone marrow. Particular mention is to be made of the injection 
of 50 per cent glucose, which was given to twenty-three patients in thirty-two 
infusions, as a rule in doses of 10 c.c. 


Table II. Infc-siox Fluids Employed 


IKTUSIOX FLUID 

1 NUMBEE D.-n7SIOXS 

Blood 

636 

Senim 

174 

Sodium bicarbonate 

78 

50 per cent glucose 

32 

Antitetanus eerum 

6 

Perabrodil 

3 

30 per cent sodium sulfate 

2 

Calcium gluconate 

1 

Total 

982 


This form of treatment is not free from risk, as three of these patients 
(13 per cent) acquired osteomyelitis. The series includes two additional pa- 
tients with osteomyelitis. These five cases will also be discussed later. 

The infusion of serum has given rise to complications. The serum em- 
ployed has been chiefly drj' human serum, prepared by the State Serum In- 
stitute, Copenhagen. ^ Beside the usual elements, the serum contains 5 per cent 
glucose. Specific antipneumococcus serum was employed in a few cases, and also 
scarlatinal convalescent serum. 

Two patients died within twenty-four hours after intratibial administra- 
tion dry serum. The case histories of these two patients are as follows: 

•Five ot these paUents were given conUnuous Infusion. 
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Case 1. — This patient ^vas a 1-montli-old boy, admitted for acute gastroenteritis with 
intoxication. As Ids condition remained poor, seventeen daj’s after admission he was given 
70 c.c. dry serum intratibially, without inconvenience. Twelve days later (twenty-nine days 
after admission), he had pronounced edema, for which he again was given 70 c.c. dry serum 
(29 c.c. per kilogram) intratibially, given in the course of fifteen minutes. About one hour 
later, ho suddenly became exceedingly ill, shocked, pale, and cyanotic, with shallow respira- 
tion. In spite of stimulants, he died within one hour. 

Autopsy diagnosis: perivascular cerebral hemonhage, slight degree; diffuse pulmonary 
hemorrhages, recent and older; aspiration of meconium, slight degree; congestion of the 
spleen, slight degree. 

C.SSE 2. — The patient was a boy, 16 days old, admitted for acute gastroenteritis with 
intoxication. On account of pronounced debilitj’, on the day after admission the patient was 
given intratibial blood transfusion without inconvenience. One week later, moderate edema 
appeared. The patient was given dry serum intratibially (of the same lot of serum as given 
in Case 1), 35.7 c.c. per kilogram, without any immediate inconvenience. Ten hours later, 
the patient suddenly became listless, whining a little, with Cheyne-Stokes respiration and im- 
perceptible pulse. At first ho responded to stimulants, but an hour later he again became 
desperately ill and died in spite of stimulation. 

Autopsy diagnosis: acute gastroenteritis; capillary bronchitis to a marked degree; 
bilateral atelectasis to a marked degree; congestion of the abdominal r-iscera. 

Ill three additional cases the patients collapsed after serum infusion iidiich 
had given no diffieultj* whatever, two of the patients about one hour after the 
infusion, the third about ten liours afterward. However, these children I’e- 
sponded well to the stimulants given. 

In eighteen eases the bone marrow infusion had to be recorded as a com- 
plete failure (1.8 per cent) as repeated attempts to enter a free marrow cavity 
failed in both tibias, or infusion of tlie fluid soon became blocked, after which 
the infusion was given up. Trouble of this kind may be due to the circum- 
stance that the venous sinuses of the marrow, which afford the connection with 
the veins of the cortex (Meurling,-^) liave not developed sufficiently. On the 
other hand, it should be mentioned that it was iiossible to give an infusion to 
sevei’al patients a few days later without any difficulty whatsoever. 

In spite of the relatively simple technique involved, the avoidance of such 
difficulties appeai-s to be largely a matter of experience. Thus, it was found 
that in one hospital where 436 of tJic 1,000 infusions had lieen given, difficulties 
of this character were encountered in only twenty-six patients (in 6 per cent 
as against 9.9 per cent for the rc.st of the cases). 

In 8.2 per cent of the patients the infusion did not proceed smoothly but it 
was still carried through, mostly by changing from one tibia to the other. The 
troubles most often encountered have been difficulties in entering a free marrow 
ca\dty. In other cases a considerable hematoma has formed at the site of the 
injection, causing swelling of the entire extremity in one patient. In some cases 
a hematoma has formed on the posterior aspect of tlie leg, signifying that the 
cannula has been forced straight through the tibia. Finally, mention is to be 
made of occasional technical difficulties such as bending of the needle, and stick- 
ing of the piston in the si’ringc. 

None of the last-mentioned minor difficulties gave any lasting inconvenience. 
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Thus it is to 1)0 pointed out that 6S6 intratibial blood transfusions were 
given with this techniciue, without any serious complication whatsoever, wliereas 
injection of hj-pertonic fluid and pemanent infusion have given senous com- 
plications. 

HISTOLOGIC EXAAIIXATION 

Even though injection of contrast media has sho^^^I that, as far as absorp- 
tion is concenied, intraosseous injection fully comes up to the level of intra- 
venous injection, the idea still suggests itself that the hone man on infusion 
might bring about .some injuiy to the proximal tibial epiphysis. This is not the 
case, however. In eleven patients who died wifliin fourteen days after the in- 
fusion, the respective tibiae were removed for examination. The only macro- 
scopic finding was the .site of the insertion of the needle, about as thick as a pin. 
In no specimen ivas any abnonnal feature seen to arise from this site. In every 
specimen the epiphyseal line was found to be perfectly nonnal microscopically. 

ROEXTGEXOLOGIC EXUVAIIXATIOX 

Even though the histologic examination revealed nothing suggestive of any 
injurj" to the epiphyseal lino, and even though clinical control with an observa- 
tion period of over three years for the first treated patients in no in.stance has 
disclo.sed any disturbance of the growth, we still found it to be of great in- 
terest to investigate, through .sy.stematie roentgenologic conti’ol, whether there 
might be any demonstrable, permanent, roentgenographic changes in the tibia 
after a considerable length of time. This seemed desirable, as some authors have 
reported roentgenologic changes in the fonn of noticeable drilling holes and 
periosteal reactions in immediate connection with the infusion.^*’ 

Of our 495 patients, seventy-two were examined roentgenographically as 
follows : 

I ; 36 patient.s were examined 0 to 1 year after the infusion. 

II : 18 patients were examined 1 to 2 yeai's after the infu.sion. 

Ill : IS patients were examined over 2 years after the infusion. 

Group I . — A majority of the.se patients were examined within six months 
after the transfusion. In the first Aveeks after the transfusion, several of the 
examinees showed noticeable sites of puncture, a little over pin-head size, with 
slight, though unquestionable, marginal sclerosis. In our series this phenomenon 
was demonstrated in .six patients, but it A\-as ncA'cr obsen-ed more than six months 
after the infusion, and as a rule it .seemed to disappear much sooner. Tw-o pa- 
tients Avho had been given eight and four intratibial tran.sfu.sions respectively, 
presented a slightly irregulai- structure of the proximal end of both tibiae. An- 
other patient had been given four transfusions Avithin seven AA-eeks. each time 
Avith difficulty, as each time it proved neccs.sarj- to change from one tibia to the 
other. At one attempt, a hematoma of the right leg appeared. Fig. 2 shoAv<: 
sites of puncture with sclerosis and slight stiuctural changes in the proximal part 
of the metaphysis of the rigid tibia. In addition, there are distinct periosteal 
deposits that presumaifiy can he interpreted as evidence of a rather considerable 
suhpcrio.stcal hematoma. 
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Thus it may be looked upon as established that simple blood transfusion via 
the bone marrow in a certain, relatively small number of patients gives rise to 
slight roentgenographic changes. The significance that is to be attached to these 
changes mil be evident from Groups II and III. 

Groups II and III . — These two groups, which represent the real follow-up 
examination, gave an indisputable result: none of the thirty-six patients, who 
were picked out quite at random, showed any roentgenologic abnormality, and 
in everj'- instance the growth of the bone had proceeded normally on both sides. 
This outcome is the more significant when we consider that the eighteen, patients 
with an observation period of over two jmars received their transfusion at a time 
when the experience in the teehnical procedure was not as great as later on. 
Furthermore, in one of these patients a considerable subperiosteal hematoma 
had appeared immediately after the transfusion; and, as mentioned above, in 
several cases the attempts at transfusion had failed in part. 







Fig. 2.— Roentgenogram of patient in Group I. showing sites of puncture with sclerosis 
and slight structural clianges in tlie proximal part of the metaphysis of the right tibia. Distinct 
periosteal deposits can be interpreted as evidence of subperiosteal hematoma. 

The result of the x-ray examination may be summed up to this effect: 
simple blood transfusion via the tibial bone marrow maj' sometimes give transi- 
tory, but not pei-manent, roentgenologic changes, and thus should not disturb 
the growth of the bone. 

OSTEOMYELITIS 

The only serious complication that may arise from bone marrow infusion 
is osteomyelitis. In the literature accessible to us, only a few instances of the 
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complication have been mentioned, and we have found no attempt to estimate 
how serious this complication may be. The patients we have found reported 
in the literature are listed in Table III. 


Table UJ. Osteoiitelitis Pollowino Bone JIareovt Infusion: Patients Repokted in 

Literature 



NUMBER 

patients with 

authors 

INFUSIONS 

OSTEOJITELITTS 

Behro 

40 

1 

Gunz and Dean’s 

35 

3 

QuiUigan and TurheDs 

45 

1 

Booneyss 

100 

2 

Tocantins, Price, and O’KeilPo 

79 

3 


Behr’s patient had been given continuous intratibial infusion. The osteo- 
myelitis yielded promptly to surgical treatment. 

In two of the three cases reported by Gunz and Dean’^ the patients had 
been given blood transfusions, and on. this account the authors feel justified in 
advising against infusion of whole blood. No mention is made of the clmieal 
course of the three cases ; all three patients had been given continuous infusion. 

In the case reported by QuiUigan and TurkeF® the patient was ^ven intra- 
tibial infusion for four days on account of peritonitis and, possibly, sepsis. 
Autopsy two days later revealed an extensive inflammatory process comprising 
practically the entire bone marrow. 

The two patients reported by Eooney^® had osteomyelitis after continuous 
infusion. In one, the inflammation was localized at the proximal end of the 
tibia, in the other, at the distal end of the femur. The first patient was admitted 
for operative treatment; in the other, a subcutaneous abscess was incised. Both 
recovered and after five months no deformity could be discovered. 

Details in the three cases reported by Tocantins, Price, and O'Neill^'’ are 
unknown to us, as we have had no access to the original paper. 

Eeisman and Tainsky^' mention a patient who had a subcutaneous abscess 
at the site of puncture after a blood transfusion via the bone marrow; the ab- 
scess perforated spontaneously. X-ray examination three months later showed 
pronounced periosteal bone formation at the level of the prerfous abscess forma- 
tion, but no destruction of bone. In this case the lesion may hardly be recog- 
nized as osteomyelitis. 

In our material we have seen five instances of osteomyelitis, the records of 
which will be given briefly : 


^ '"T-’ was admitted to Faglebakken Children’s Hospital 

Oct. G, 1944. The dmgnos.s was premature birth and acute gastroenteritis with intoziertion 
Weight at binh was 2,100 Gm. On August 11, the child was e.vtremely exhausted and 

Bivrdi-sTterthi:: we;e^is^?;h?s t: "'zvt "" 
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Re-oxamination at the age of 14 months showed shortening of tlie left leg amounting 
to 1 cm., and atrophy of the calf amounting to 0.5 cm. in circumference. The left Itnee was 
lacking 10 degrees in complete extension, and there was 10 degrees varus position. Eoent- 
genographically, the structure of the tibia was irregular proximally, with absence of the 
epiphyseal nucleus. The loft tibial diaphysis was 0.5 cm. shorter than the right. 

Case 2. — A boy, born April IS, 1945, was admitted to the Pediatric Clinic of the Eigs- 
ho.spital on May 29. The diagnosis was premature birth, edema, and glioma of the retina. 

IVeight at birth was 1,150 Gm., weight on admission was 1,750 Gm. On the day before 
admission the patient was given 10 e.c. of a concentrated serum solution (corresponding to 
about 40 c.c. normal serum) in the right tibia. Four days later the entire right leg was 
swollen, with discharge of pus from the site of the puncture. X-ray examination on June 25 
showed extensive osteomyelitis with largo osseous abscesses in the metaphyses and total 
necrosis of the entire diaphysis, which was enveloped by a vigorous sequestral eapsule. Under 
surgical treatment the osteomyelitis healed in one month. The patient died at the age of 
five months from an intercurrent infection. 

Case 3. — A boy, born Nov. 25, 1945, was admitted to Queen Louise’s Children’s Hospital 
on November 29, 1945. The diagnosis was acute gastroenteritis with intoxication. 

Weight at birth was 1,750 Gm. On Feb. 3, 1946, the patient was given an infusion of 
10 c.c. 50 per cent glucose into the bone marrow of the left tibia, followed by saline. On the 
next day the entire leg was swollen, and a few days later there was secretion from the site 
of puncture. On Feb. 15, 1946, there was increasing swelling and more profuse secretion 
from the fistula. X-ray examination on March 2 showed progressive osteomyelitis, and, on 
March 12, e.xtensive destruction of the proximal metaphysis and vigorous periosteal forma- 
tion of bone round the entire diaphysis. From March 14 to April 15, the patient had os- 
cillating temperature, with no other demonstrable cause. In response to penicillin therapy 
the fistula closed, and the inflammatory process subsided. On May 1 both legs appeared 
perfectly normal ; there was no clinical evidence of osteomyelitis. 

Ee-examination on Sept. 12, 1946, showed 1 cm. shortening of the left leg. On x-ray ex- 
amination the epiplo'seal lino was shown to be almost effaced, the zone of ossification irregu- 
lar, and the metaphysis broadened. 

Case 4. — A male child, born Dec. 2, 1944, was admitted to Queen Louise’s Children’s 
Ho.spital on Dec. 14, 1945, with a diagnosis of acute gastroenteritis with intoxication. 

Weight at birth was 3,740 Gm., and weight on admission was 2,700 Gm. 

On Jan. 16, 1946, the patient was given an infusion of 20 c.c. 50 per cent glucose into 
the marrow of the left tibia. Seven days later there was swelling of the entire left leg and 
secretion of thin pus from the site of puncture. X-ray examination ou Feb. 4 showed tj-pical 
osteomyelitis. On March 4 it showed extensive destruction of the entire proximal metaphysis, 
and strong periosteal reaction, corresponding to the entire diaphysis. April 3, after treat- 
ment with penicillin, a defect was seen in the proximal epiphyseal nucleus of the left tibia and 
a similar defect in the corresponding metaphysis. The epiphyseal line was indistinct and 
broadened. There was no distinct difference in the length of the two legs. On discharge from 
the hospital, the mobility of the legs was normal. The left tibia was a little thicker than the 
right, but otherwise there were no abnormalities. 

Ee-C-xamination on Sept. 12, 1946, showed no clinical abnormality. X-ra3' examination 
showed a slightly irregular epiph.vseal lino. 

Case 5. — A girl, bom Nov. 20, 1945, was admitted to Queen Louise’s Children’s Hospi- 
tal November 24 with a diagnosis of acute gastroenteritis with intoxication. 

Weight at birth was 2,050 Gm. The child was extreraelj- exhausted, and on November 
26, because of edema of the brain, was given a bone marrow infusion of 10 c.c. 50 per cent 
glucose in the left tibia. Seven dav-s later the entire left leg was red and swollen. X-ray 
examination on December 19 showed extensive osteomv-elitis with focal destruction of the 
proximal metaphysis, a nut-sized area of rareficafion in the distal part of the diaphj-sis, and 
total necrosis of the entire diaphj-sis, which was enveloped by a vigorous sequestral capsule. 
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Under treatment with hot compresses and sulfathiazole the process became quiescent. 
On Feb. 2S, l9tG, no demonstrable abnormality of the left leg could be made out. One month 
later the patient died of an intercurrent disease. 


Ovir series includes no instance of subcutaneous absce.ss formation, nor have 
we obseiwed ant’ instance of fat embolism as described ])v "Wile and Schamber^. 

As is evident from the case histories above, the five instances of osteomyeli- 
tis arose in connection with (1) continuous infusion (Case 1), and f2) simple 
infusion of hypertonic solutions, namely, concentrated serum (Ca.se 2), and 50 
per cent glucose (Cases 3 to 5). 

In the 944 bone mannw infu-sions of i.sotonic solutions (blood, serum, and 
bicarbonate) with employment of KjJster's technique, osteomyelitis was not ob- 
served in any patient, in spite of the fact that many of the patients were ex- 
tremely e.xhausted and, consequently, highly susceptible to infection. 

In the future, a sharp di.stinetion must be made between the ri.sk of osteo- 
myelitis after the simple infusion of i.sotonic fluids in one seance as given b.v 
Kdstei-, and the risk after continuous hone man-ow infusion and infusion of 
hypertonic fluids, which in our material has been about 13 per cent. 

This conclusion, we think, is the important finding of our study. 

The risk implied by continuous bone marrow infusions is evident from the 
osteomyelitis literature cited, as in all the eases quoted the osteomyelitis de- 
veloped after continuous infusion. 

Attention has been called from other sidc.s to the irritative effect of the 
hypertonic solutions. Experimentally, Wallden-'’ has demonstrated roentgen- 
ographic changes after such infusions, and Christiansen’ " has seen rather con- 
siderable periosteal reactions after bone marrow infusions -of undiluted contrast 
media. 

COXCLU.SIOX 


It is generally agreed that blood transfusion performed on the proper in- 
dications is one of the most valuable therapeutic measures available. Infusion 
into the cubital, saphenous, cervical, or cranial veins is often difficult for ex- 
perienced physicians; and even with the emplomnent of certain technical tiieks 
(Landman='’ and Isotalo”) it is often impracticable without taring the vein bare. 
Infusion into the longitudinal sinus is a measvire about which the inexperienced 
physician always will feel uneasy. (In going through about half a hundred 
case records where this fom of infusion was employed, we have found rivo 
cases in which a subdural hematomata developed, one of Avhieh required op- 
- erntive treatment.) 


According to our experience, there can be no doubt whatever that the 
mlroductiou of the technique of bone marrow infusion in pediatrics has been oi 
valuable significance. 

» ulKnUy pointed „„t b.v Toc-antine anc 
0 Ncill • m their finit paper, and more rcreilHy cmpliasized bv dValldeli ” ii 
has to he kept mind emiatantly that bone marrow infnaioi, i, meant to re 
pi.ee inlittvenonj iiifn.eioi, It is a sapplementary method, and it shoJd Ir 
reserved for patients ii, wineli the intravenous way is „o, suitable as koHm 


410 


THE JOURNAL OF PEDIATRICS 


true in children. Even though the bone marrow route absorptionally is 
analogous to the intravenous, intraosseous injection of the same substances may 
involve a considerable risk. 

We think the most important result of the present study has been that it 
now seems quite evident that we have to distinguish sharply between the or- 
dinary simple blood transfusion or infusion of isotonic solutions in one seance, 
which has proved to be quite safe so far, and the continuous infusion, or the in- 
fusion of hypertonic solutions that implies a considerable risk of osteomyelitis 
and subsequent disturbance in growth of the bone. 

Consequently, we do not hesitate to employ the bone marrow infusion for 
simple blood transfusion in infancy. In about 10 per cent of the eases, however, 
there mil be technical difficulties in placing the cannula properly, but only in 
2 per cent of the cases Avill these difficulties be so great as to make the transfusion 
altogether impossible. Furthermore, we have never seen anj"- unfortunate con- 
sequences from unsuccessful attempts at transfusion in this way. 

When it comes to continuous infusion, the requirements as to aseptic and 
antiseptic precautions, technique, and apparatus will be far more exacting. 
The infusion fluid must be kept absolutely sterile, and there must be no pos- 
sibility of airborne infection. These requirements are met by the English 
‘‘Transfuso-Vae” system® and the apparatus constructed by Price and Tocan- 
tins,®® just to mention a couple of examples. We have had no personal ex- 
perience ivith these measures, but we find it advisable never to extend a con- 
tinuous infusion beyond twenty-four hours (K^ster, private communication). 

As to the injection of hypertonic solutions via the bone maiTow, M'e are de- 
cidedly against the employment of this measure. The only exception to this 
rule must be a vital indication under circumstances affording no possibility of 
la}dng a vein bare, e.g., in manifest edema of the brain or far advanced hypo- 
glycemia. We also wish to remind that bone marrow infusion of hypertonic 
solutions is associated with very intense pain (Meyer and Perlmutter®®) , prob- 
ably as a sign of tissue injury. Presumably it is through this tissue injury that 
ubiquitous bacteria, which usually are completely or partly apathogenic, have a 
possibility of exerting a deleterious effect, resulting in osteomyelitis. 

We have emphasized these facts in order to contribute toward keeping the 
simple bone marrow transfusion, which offers great advantages in infancj’’, from 
falling into discredit. No dangerous, let alone fatal, complications have been ob- 
served in connection with its employment. 

SUMMARY 

1. Material is presented, on nearly 1,000 bone marrow infusions given to 
children, aged 0 to 4 years, chieflj’^ to infants. The character of the material, 
frequency of infusions, and the fiuids injected are shovm in Tables I and II. 
The very simple technique is described in detail. 

2. Histologic examination of the tibia, performed on eleven patients from 
one to fourteen days after bone marrow infusion, showed no abnoimality, es- 
pecially no damage to the epiphyseal line. 
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3. X-ray examination of the tibiae, performed on tliirty-six patients from 
one to two j'ears after bone marrow infusion, showed no abnormality of the 

4. According to our experiences from 686 infusions, ordinary simple blood 
transfusion via the bone marrow at one time is quite safe, as we never have 
seen it followed by any serious complication, let alone osteomyelitis. 

5. Continuous infusion, or infusion of h3T3ertonic solutions, implied a con- 
siderable risk of osteomyelitis. Five instances of tliis complication are reported. 

6. In our opinion, the failure to emphasize these facts in the literature is 
likely to place the employment of blood transfusion via bone marrow in infancy 
in a false position. 
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THE ESTBL\TION OF EXTRACELLULAR AND TOTAL BODY AYATER 
IN THE NEWBORN HETMAN INFANT WITH RADIOACTIVE 
SODIUM AND DEUTERIUM OXIDE 


L. B. Flexxek, JI.D.,^ Baltimore, Md., W. S. Wilde, Ph.D.,® Baltimore, 3Id., 
N. K. Proctor, M.A.,* Baltimore, JId., D. B. Co\vie, Ph.D.,t Washixgtox, 
D. C., G. J. VosBURGH. M.D.,i Baltimore, ilo., axd 
L, M. Hellaiax, iLD.,i B.iltimore, :Md. 


T racer teelmiques liave lieen used freciueutly for estimation of extraceUu- 
lar and total body water. In adult man tbeic are c.xtensive observatioas on the 
volume of extracellular fluid detemiined from the distribution of sodium tagged 
with its radioactive isotope,' and there is a single obseiwation on the volume of 
total body water determuied from the disliibution of deuterium oxide.- We 
have been unable, however, to find any data of this kind for the newborn human 
infant. In addition to gimng us e.ssential information for euiTent studies on the 
permeability of the human placenta, our obseiwations. though limited to three 
eases, give consistent an.sAvers to the que.stions: what proportion of the body 
weight in the newborn is water and how much of this water is extracellular? 

Sodium chloride, tagged by radioactive sodium (Na-*) at intensities of 
radiation below those known to produce measurable biologic effects, was dis- 
solved in water containing deuterium oxide (D^O) and injected into a scalp 
vein of three newborn human infants. Two and one-half to three hours later, 
samples of oxalated blood for analysis were obtained by internal jugular 
puncture. This period of time is .sufficient for equilibration of heavv- ivater 
(DHO) in blood nith extravaseular water.- It is not sufficient for complete 
equilibration of injected sodium in adidt man. but further time up to six hours 
after injection' re.sults in an increment of volume of di-siribution which for our 
purposes is unimportant. Radioactiiity of the pla.sma fraction of the blood was 
measured by a temperature-controlled, pre.ssure ionization chamber connected to a 
string electrometer. Those measurements were corrected for the error due to 
self-absoption of radiation by tbe wet pla.s-ma sample.’ The water of the blood 
for measurement of its deuterium content was obtained by vacuum di.stiUation 
to dn-ness. Purification of this water and the method of' determining the con- 
centration of heavy water by the falling drop method ivere as described 
by Keston, Rittenberg, and Schoenlieimer.-' The volumes of distribution of the 
injected .sodium and deuterium oxide (Na-space or DHO-space) were determined 
from the foimula: 
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THE ESTBL\TION OP EXTRACELLULAR AND TOTAL BODl WATER 
IN THE NEWBORN HUBIAN INTANT WITH RADIOACTIVE 
SODIUM ANT) DEUTERIUM OXIDE 

L. B. FltsvXER, JLD. ® Baltimore, ilo., W. S. Wilde, Ph.D.,® Baltimore, Md., 
N. K. Proctor, M.A.,® Baltimore, :\rD., D. B. Cowie, Ph.D.,! Washimgtox, 

D. C., G. J. Vo.SBL-RGH, 3LD.,i Baltimore, Md., axd 
L. il. Hellmax, M.D.,i B.u.timore. 3Id. 

T racer techniques have been u-sed frequently for estimation of exti’acellu- 
lar and total bod.v ivater. In adult man there are e.\ten.sive observations on the 
volume of e.vtracellular fluid detennined from the distribution of sodiiun tagged 
with its radioactive isotope,* and there is a single obseiwation on the volume of 
total body water determined from the dlslribution of deuterium oxide,- We 
have been unable, however, to find any data of this kind for the newboiTi human 
infant. In addition to giring us essential information for euiTent studies on the 
permeability of the human placenta, our obseiwations, though limited to tbi'ce 
cases, give consistent answei’s to the questions: what proportion of the body 
weight in the newborn is water and how much of this water is extracellular? 

Sodium chloride, tagged by radioactive sodium (Na-*) at intensities of 
radiation below those knorni to produce measurable biologic effects, was dis- 
solved in water containing deuterium oxide (0,0) and injected into a scalp 
vein of three newborn human infants. Two and one-half to three hours later, 
samples of oxalated blood for analysis were obtained by internal .jugular 
puncture. This period of time is .sufficient for equilibration of heai-y water 
(DHO) in blood iritb e.xtravasenlar water.** It Is not sufficient for complete 
equilibration of in.jeetcd sodium in adult man, but fvvrtber time up to six hours 
after injection’ results in an increment of volume of di.stribution which for our 
purposes is unimportant. Radioactirity of the plasma fraction of the blood was 
measured by a tempei-ature-eontrolled, pre.ssHre ionization chamber connected to a 
string electrometer. These measurements ivere corrected for the error due to 
•self-absoption of radiation by the wet pla.sma sample.^ The water of the blood 
for measurement of its deuterium content was obtained by vacuum di.stillation 
to drjTiess. Purification of this water and the method of determining the con- 
centration of heaiw water by the fallinsr drop method ivere as described 
by Kcston, Rittenberg, and Sehoenheimer.-' The volumes of distribution of the 
injected sodium and deuterium oxide (Na-space or DHO-space) were determined 
from the fonnula : 
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where Ci and Vi are the concentration and volume of the substance intravenously 
injected, Cj the concentration at the end of two and one-haK to three hours in 
plasma, if for sodium, or in the water extracted from whole blood, if for 
lieaA^ water, and V 2 , the final volume of distribution of the tracer in the 
subject. As is customary, V, is expressed as per cent of body weight on the 
assumption that the density of the fluid of Vo is unity. The concentration of 
tagged sodium in plasma was obtained from the measured radioactivitj’', 1 mg. 
of sodium in these experiments ha%dng a radioactivity of 2.43 x 10® counts per 
second. In the case of tagged sodium, no correction was made for water content 
of plasma, for sodium bound in the plasma, or for the Donnan effect.^ Evidence 
that a satisfactorj^ measure of total body water is obtained from the experiments 
with deuterium oxide has been reported by Moore,^ who found good agreement 
in the rabbit between the values derived from deuterium oxide and those ob- 
tained by desiccation of the carcass. 

Results are given in Table I. The average value of 74.6 per cent of body 
weight for total body water differs only slightly from that of 72.5 per cent re- 
ported for a single adult male by IMoore^ using the tracer tcclmique and 75.5 
per cent found bj' lob and Swanson® by desiccation of a full-term human infant. 
Utilizing the data of lob and Swanson® on the chloride content of a human 
infant at term, and assuming that chloride is almost completely extracellular, 
Harrison, Darrow and Yannet® have calculated the extracellular water to be 
43 per cent of the body weight. This is in excellent agreement with the aver- 
age value of 43.5 per cent obtained two and one-half to tliree hours after injec- 
tion of labeled sodium, and indicates that choice of tliis pei’iod of time after 
injection in the newborn avoids relatively large distortion of the value for extra- 
cellular fluid due to penetration of labeled sodium into bone .®’ ' 


Table I 


SUBJECT 

AGE 

1 (DAYS) 1 

WEIGHT 
(GM.) 1 

wa* IN- 1 
JECTED ! 
(MG.) 1 

C.C. 96% 
D,0 

INJECTED 1 


% DHO 
IN 

PLASMA 

WATER 

% BODY 

Na*- 

SPACE 

WEIGHT 

DHO- 
1 SPACE 

Baby 

C 

6 


7.14 


0.00412 

i 

43.5 

73.8 

Baby 

E 

7 

K ism 

4.48 

5.0 

0.00322 


46.2 

70.8 

Bab}’ 

S 

1.5 


4.48 


0.00370 



73.2 



Average 





43.5 

74.0 


Na* refers to sodium tagged with radioactive sodium. The values for Na* per cubic 
centimeter plasma and per cent of heavy water in plasma water were obtained on samples 
secured two and one-half to three hours after injection. 


Considerable evidence is now at hand that the process of growth is ac- 
companied by an increase in the ratio of the intracellular to the extracellular 
phase. Extracellular water in adult man, as determined with tagged sodium 
three hours after intravenous injection, constitutes 25 per cent of body weight.^ 
The sodium-space in relation to body weight, as determined in these experiments, 
is 1.7 times as large in the newborn as in the adult, and constitutes 58 per cent 
of total body water in the newbom as compared to 35 per cent in the adult. 
Harrison, Darrow and Yannet,® using the chloride analyses by lob and Swan- 
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SOD,® found that the extracellular fluid in the human fetus during the fifth 
month of pregnancy amounts to 62 per cent of body weight and that this value 
progressively decreases to term. jMuch the same results were obtained with the 
fetuses of guinea pigs using radioactwe sodium;® the sodium-space two-thirds 
through gestation approximates 60 per cent of body weight and falls to about 30 
per cent at term. Yannet and Darrow® in their study of tissues of the growing 
cat also observed a decrease in extracellular fluid volume from the fourth to the 
sixth month of postnatal life. 


SUMMARY 

On the basis of dilution of a known quantity of intravenously injected 
sodium chloride tagged with a radioactive isotope of sodium, the extracellular 
fluid volume in three newborn hiunan infants has been found to average 43,5 
per cent of the body weight. Similar measurements with deuterium oxide gave 
a volume of total body water equal to 74.6 per cent of body weight. 

We are obliged to the Abbott Laboratories for a grant for purchase of the heavy water. 
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RENAL GLYCOSURIA ASSOCIATED WITH PENTOSURIA 


IR^^N DuNSKY, M.D., CiNCIKNATI, OhIO, AND 
Grace LA^VRENCE, B.A., Chicago, III. 

I T BECOMES apparent that the presence of a reducing substance in the urine 
must be considered critically irhen it is realized that one out of every six 
persons ivith a melituria suspected of diabetes is ultimately proved to have 
a benign condition.’ It is unsafe, however, to assume that glucose is the 
actual cause of a positive reduction test, especiallj’’ ivhen the concentration 
of the reducing substance is less than 1 per cent, unless glucose is definitely 
identified. Demonstrating glucose should not exclude the possibility of a 
combination of two or more sugars existing concomitantly. An instance of 
renal glycosuria associated with intermittent pentosuria occurring together 
in the same patient presenting diabetic symptoms is being reported, accord- 
ingly, as a case in point. 

CASE REPORT 

E. G., a o-year-old Negro hoy, was admitted to Tlie Oiildrcii ’s Memorial Hospital for 
.study of a persistent melituria first noted at 26 months of age. The patient, one of three 
siblings, had been well e.vcept for a history of pertussis, varicella, exposure to tuberculosis, 
umbilical hernia, and hydrocele. There was no known family histoiy of diabetes mellitus. 
There was nothing to suggest hepatic disease, hyperfunction of the endocrines, increased 
intracranial pressure, alkaptonuria, convulsions, or the prolonged use of drugs. The course 
had been benign althougli punctuated by a craving for sugar, polydip.sia, and polyuria. 
Melituria, presumed to be a glycosuria, was almost constantly present, though occasional 
urine specimens taken before breakfast were free of sugar. Frequent quantitative deter- 
minations for reducing substances taken during the patient’s observation in the outpatient 
department had varied from 0.16 to 0.77 per cent, the lower values occui’ring uniformly 
in the morning in a usual range of from 0.2 to 0.3 per cent. Acti\-e fermentation of after- 
noon urine specimens was the rule, though morning specimens often failed to evidence 
fermentation, even in tlie presence of reducing substances in a 0.2 to 0.3 per cent concen- 
tration. Acetone and diacotic acid were never demonstrated. 

Tlie dietary history was pertinent and revealing. The child ate cherries for break- 
fast daily during tlie inonflis of June through December and was quite fond of plums, 
grapes, and berries, whicli were alternated at the morning meals during the rest of the 
year. Alterations in the diet witli restriction of carbolwdrate had been tried, moderately 
affecting the quantitative afternoon sugar excretion. The fruits noted, however, had never 
been eliminated from the diet. 

Physical examination at the time of admission to the hospital revealed an alert, 
asymptomatic child, 4.3 inches in heigiif and weighing 4S pound.s. Aside from evidence of 
repair of an umbilical hernia and hydrocele, no abnormalities were demonstrable. 

Latoratory Ohservations . — The blood count was normal. Reactions to an Eagle and 
Mantoux test (1-1,000 dilution) were negative. Analysis frequentlj- repeated on several 
days revealed that the urine was normal except for a positive qualitative Benedict’s re- 
action (1 to 3 plus) with quantitative values ranging from 0.25 to 0.75 per cent. Acetone 
and diacotic acid were never present. Postcibal morning specimens were negative when 
the fruits noted were eliminated from the breakfast meal. 

Positive pliloroglucinol-hydrochlorie acid tests and positive orcin tests (Bial's modi- 
hention) were obtained from urines excreted following a breakfast containing pentoses in 
moderate quantity. This phenomenon was not evidenced by other children on a similar 

From Tlie Children's Jlcmorial Hospital. Clilcasro. 
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diet. Xegative Eubner, Seliwanoff, and mucic acid tests of the urine Tvere obtained. 
Characteristic pentosazones -svere obtained -n-ith the phenylhydrazine test. 

An oral dextrose tolerance test, using 1.75 Gm. of dextrose per kilogram of body 
weight, jdelded the following blood sugar levels after fasting (12 hours) and in one-half 
hour, one, two, and three hours respectively: 79, 117, 106, 9S, and S3, mg. per 100 c.c. of 
whole blood. Urine samples collected ju'^t before drawing e.ach blood sample were nega- 
tive for reducing substances except at the end of one hour, when a 2 plus qualitative 
(0.5 per cent quantitative) Benedict ’s reaction was obtained. 

An intravenous dextrose tolerance tesU- ^ revealed the following capillary blood sugar 
levels after fasting (12 hour.«) and in one-half, one, and tv:o hours re.'peetively: 103, 129, 
06, and 113, mg. per 100 c.c. of uhole blood. Urine .specimens collected before drawing 
each blood sample were sugar free except at one-half hour, when a 0.75 per cent quan- 
titative reduction of Benedict’s solution was obtained. 

A pentose tolerance test, using 1.75 6m. per kilogram of technical d-xylose was done.-* 
At the intervals noted, 5 c.c. of blood were obtained by venipuncture and collected in 
oxalate bottles. The total blood sugar was determined by the Folin-Wu method. The 
nondextrose reducing .substance was determined by the fame method, removing fermentable 
.sugar by fermentation in washed ycact cells.5 The total blood sugar minus the nondextrose 
reducing substance represents de.xtrose. The pentose is derived as the difference between 
the fasting value for nonde.xtrose reducing substance and subsequent values for non- 
dextrose reducing substance obtained after pentode administration. The results are given 
in Tables I and 11. 


Table I. Pe.vtose Tolebaxce Te.st 


TIME 

(HR.) 

TOT.VL 1 

SUGAR i 

(MG./IOO 
C.C.) 

XOX- 1 

1 BESTKOSE I 
REDUCING 
SUBSTANCE 
(MC./lOO 
C.C.) 

DE.XTROSE 

(3IG./100 

C.C.) 

PEXTOSE 

(MG./IOO 

C.C.) 

cp.rxE 

VOLC3IE 

(C.C.) 

PER CEN'T 
REDCCIXG 
SUBSTAXCE 
IX CEIXE 

Faiient 

Fasting 

95 

15 

80 

0 

75 

0.1 


122 

48 

74 

33 

15 

0.3 

i 

145 

65 

80 

50 

15 

1.6 

2 

166 

84 

82 

69 

57 

5.0 

3 

130 

64 

66 

49 

38 


Control 

Fasting 

86 

21 

6.5 

0 

80 



133 

44 

89 

23 

90 

<0.1 

i 

169 

70 

99 

59 

20 

0.13 

2 

190 

92 

108 

71 

67 

0.14 

3 

200 

90 

110 

69 

110 

<0.1 


Table II. Diffebextial Yalue or U.sual Tests for Ibextificatiox of Up.ixaey Sugars’’ 


1 

TESTS 

GLU- 

COSE 

GALAC- 

TOSE 

1 LAC- 

1 TOSE 

FRUC- 

TOSE 

PEN- 

TOSE 

GLYCUEO- 

nates 

Benedict’s 


A, 

a. 





Fermentation j. Occasion- 


ally, 

.r,. , slowly 

Bial’s orcinol - _ _ 

Eubner 's - _ T ~ ~ 

Seliwanoff's - _ ^ ~ ~ — 

Alucic acid _ j. ^ * ~ — 

Pliloroglucinol _ _ ' ~ ~ — 

XnphtliorQgorcinol _ _ ~ ~ -t- 


te 


'Th“ACTmc^n?c'^®f ‘In' "^*>1 aualitative 

Lelnc presented becomes more clt.ar av t reactions elicited in the 

re.nctIons .arc indicated by r and -TespecUvefy."'^® chart. Positfve tnd ne|ativ| 
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Control values ivere obtained from a child weighing 52 pounds. A dextrose tolerance 
test using 1.75 Gm. dextrose per kilogram of body weight yielded the following fasting 
(12 hours), one-half-, one-, and three-hour blood sugar values in terms of milligrams per 
100 c.c. of whole blood: 86, 123, 120, 102, and 104. The urine specimens obtained con- 
comitantly at the same intervals of time were negative for reducing substances. The non- 
protein nitrogen was 33 mg. and the urea nitrogen 15 mg. per 100 c.c. of blood. The 
pentose tolerance curve using 1.75 Gm. per kilogram of body weight of technical d-xj’lose 
jnelded the values noted. 

Other chemical determinations of the patient’s blood were as follows: The nonpro- 
tein nitrogen was 29 mg., the urea nitrogen, 13 mg., creatinine, 1.1 mg. per 100 c.c. of 
whole oxalated blood. Other values per 100 c.c. of serum were calcium, 10.6 mg.; phos- 
phorus, 3.4 mg.; phosphatase, 8 Bodansky units; cholesterol, 188 mg.; cholesterol esters, 
94 mg. The bromsulfalein test, using 5 mg. of bromsulfalein per kilogram, revealed less 
than 5 per cent of the dj'e in the serum after 30 minutes. An intravenous pyelogram re- 
vealed normal findings. 


DISCUSSION 

The most frequent single disease entity characterized by glucosiiria is 
diabetes. Diabetes mellitus is responsible, however, for only 30 per cent of 
clinical glycosurias in children.® Hyperglycemic glycosurias other than dia- 
betes should, therefore, be given their due consideration. Hyperfunction of 
some of the endocrine glands (thyroid, pituitary, adrenals), chemical agents, 
hepatic and renal disease, acidosis, asphyxia (caused by anesthetics, shock, con- 
vulsions) and increased intracranial lesions or pressure should all be borne in 
mind. Normoglycemic glycosurias should suggest renal glycosuria and the 
clinically significant meliturias other than glycosui’ias, including the excretion 
of the disaccharides, lactose and maltose, and the monosaccharides, galactose, 
le^uilose, and pentose. 

A variety of nonsugar reducing substances is demonstrable in human 
urine. Uric acid, nucleoprotein, creatinine, formaldehyde, and chloral reduce 
Pehling’s solution, though their effect is less appreciable on Benedict’s quali- 
tative solution. Ascorbic acid in large dosage and homogentisic acid of the 
alkaptonurie reduce copper salts. Glycuronic acid, a conjugating substance 
in the detoxifying mechanism of the liver complementing hippuric acid and 
sulfate formation, constitutes a not uncommon ui’inary reducing substance. 
Glycuronic acid is found in the urine after liberal feeding of spinach, and in 
considerable quantity after the ingestion of a number of drugs including 
salicylates, antipyrine, amidopyiine, morphine, codeine, barbiturates, chloral, 
camphor, phenol, and menthol.’’ It is apparent, therefore, that care must be 
exercised in the interpretation of a positive reduction test, particularly when 
one of these nonsugar substances niay be implicated. 

In the ordinary course of digestion, carbohydrates in the diet are absorbed 
either as pentoses or hexoses. The pentoses are found Avidely distributed in 
nature, being present in polysaccharide combination as pentosans in the seeds, 
roots, stems, and leaves of all forms of plant life. Pentoses are present in the 
human body, the total content of human organs being estimated at about 
10 Gm.® Pentoses, although important constituents of nucleic aei’d and cer- 
tain intracellular enzymes, are not found in the body in a free state, hoAvever, 
except in the condition of pentosuria. 
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In considering melitnria in cliildren, pentosuria of the alimentarj tjT?^ 
must be borne in mind, for diets after 6 months of age are apt to contain large 
amounts of food rich in pentose such as prunes, plums, _ grapes, chemes, straw- 
berries, blackberries, apples, and other fruits. Ingestion pentosuria is a tem- 
porarj- manifestation disappearing when pentose intake is limited. Johnstone 
found that seventeen out of eighteen individuals who drank lYz L. of apple 
juice were temporarily pentosuric. Joslin^ likewise indicates that the inges- 
tion of pentose-containing foods in large quantities prompts pentose excretion. 
In the case being reported, pentosuria occurred after servings moderate in quan- 
titj' and probably not exceeding the usual assimilation limit as pentose was not 
present in urine of the two siblings on a similar diet. Glucose is actively and 
selectively reabsorbed in the proximal convoluted tubules, and hence does not 
ordinarily pass unhindered into the urine, while the threshold value for 
pentose is low. Considering the fact that our patient had an associated low 
threshold for glucose, it was not too difficult to assume that the threshold for 
pentose was likewise lowered. Pentosuria could, thus, conceivably occur on 
servings of a size not ordinarily causing a significant alimentary pentosuria. 

When the concentration of pentoses in the nrine is constant, unaltered by 
changes in the diet, and influenced only by the administration of drugs, a 
condition of chronic essential pentosuria exists. Essential pentosuria is con- 
sidered as an inborn error of metabolism along with albinism, alkaptonuria, 
cystinuria, and porphyrinuria. The incidence is rare and has been estimated 
as occurring in one out of 50,000 people.^® Essential pentosuria is predomi- 
nantly found in Jewish males and is believed to be inherited as a simple re- 
cessive characteristic. The disturbance is generally considered an innocuous 
asjTuptomatic metabolic anomaly, although associated symptoms of migraine and 
manifestations of the so-called vagotonic constitution have been described.^^ 
Experimentally it has been shown that young rats given a diet containing 3-5 
per cent xylose developed cataracts in approximately the same time as litter 
mates receimng a diet containing 35 per cent galactose.^- There have been 
clinical instances of cataracts reported in galaetosuria'^'- ” but none noted in 
pentosuria. 


Pento-suria with diabetic symptoms has been described in an infant 22 
months of age presenting a picture of polyphagia, polydipsia, polyuria, and 
pollakiuria.” Levy’s case'® also suggested diabetes in view of a history of 
weight loss, pallor, and a large output of urine. Essential pentosuria may not 
only be confused uith diabetes mellitus, but may actually occur with it. YoiP' 
found a pentosazon in the urine of twelve of fourteen patients with diabetes. 
A similar concomitance has been noted by other observers.'®'”® Joslin and as- 
sociates' were able to find only one questionable instance of such an associa- 
tion. The concomitance is apparently coincidental for pentosuria and is not 
related to a disturbed glucose metabolism or to variations in dietary carbo- 
iijdrate. In most cases of diabetes the metabolism of xylose is likewise normal 
Y lnle diabetes and pentosuria arc etiologically distinct, their occasional 
clmioal concomitance emphasizes the importance of not only identifying urinam- 
constituents hut of ascertaining the circumstances of that excretion. Failure to 
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recognize both when existing together is dangerous. Insulin dosage based on 
the urinary sugar is misleading, pentose being excreted constantly and in- 
dependently of insulin and the blood glucose level. In a diabetic subject a 
confusing picture of melituria in the face of a normal blood sugar and clinical 
control, should, therefore, suggest the presenee of pentosuria or an associated 
renal glycosuria. 

Eenal gljmosuria is the usual diagnosis preceding the identification of 
pentosuria. Lasker and Enklewitz-^ described pentosuria occurring in twins, 
a case previously mistaken for juvenile diabetes mellitus and later for renal 
glycosuria. Both renal glycosuria and pentosuria are asymptomatic disease 
entities, often familial, benign in their course, and showing no tendency to 
progress toward diabetes. Both j-ield normal fasting blood sugar values, glu- 
cose, and pentose tolerance curves. Renal diabetes is associated with the ex- 
cretion of a fermentable hexose. The renal function as a whole is normal, 
though tubular reabsorption of glucose is diminished. Pentosuria, on the other 
hand, is associated with the excretion of a nonfermentable 5 carbon monosac- 
charide. Pentosuria is ascribed to an abnormal enzyme system which decarbox- 
ylates glycuronie acid and converts it into xyloketose. A fennentation test 
■should be of value in helping to identifj' the two meliturias as independent 
entities, but certainly not when they occur together. Recorded’ instances®®’ 
of renal glycosuria associated with pentosuria are accordingly infrequently 
reported, probably due to the fact that a possibility of a combination of e-x- 
ereted sugars is not considered too often. 

In the ease being reported, a combination of sugars was suggested by 
conflicting fermentation reports. Negative fermentation studies ,on urines 
obtained shortly after breakfast and yielding a positive qualitative Benedict’s 
test (0.3 to 0.4 per cent quantitative) were reported on several occasions, v’hile 
late afternoon specimens fermented strongly. The observation that postcibal 
morning specimens contained a nonfermentable reducing substance not ob- 
scured by a fermentable reducing component occurring later in the day sug- 
ge.sted that the former was probabh' contained in quantity in the breakfast 
meal. Pentosuria seemed likely in view of the regularity of ingestion of 
moderate quantities of pentose containing foods. Lactose and galactose, also 
nonfermentable sugars, were excluded on the basis of the tests outlined. Bial’s 
modification of the orein test was po.sitive for pentose. The pholoroglueinol 
test was eonfirmatory for a pentose. With the phenylhydrazine test, crystal- 
line osazones precipitated out in a yellow, flaky mass composed of long, jmllow, 
needle-shaped crystals characteristic of pentasazons. Their appearance was 
identical with that of the osazones obtained from a known sample of ijentose. 
The oral glucose tolerance curve excluded diabetes mellitus, suspected because 
of the diabetic symptomatology. Tlie collected urines demonstrated a low 
ren.al thre.shold for glucose. The intravenous glucose tolerance test, appar- 
ently applicable to infants and childreiP ruled out hepatic disease, as did the 
other liver function tests indicated. Intravenous pyelograms and normal 
values for nonprotein nitrogen, urea nitrogen, and creatinine indicated good 
kidnev function. The pentose tolerance curve was similar to that seen in nor- 
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mal persons." While the output of ingested pentose by a pentosurie lasts 
somewhat longer and is slightly greater than in a normal person, the blood 
pentose and glucose tolerance curves are similar. 

Other laboratory procedures are applicable in identifjing pentoses- Urines 
containing pentose reduce Benedict’s qualitative solution at 50 to 60 F. in ten 
minutes, while urines containing as much as 4 per cent glucose fail to cause a 
reduction.^® A pentose ui-ine retains its reducing power at room temperature 
almost indefinitely, while a glucose urine will show greatly reduced reduction 
under the same conditions, dl-arabinose and glyeuronic acid do not reduce 
Benedict’s qualitative solution in the cold or at 55° F. An aniline acetate 
paper test is a good confirmatory test for pentose.’^ When very small amounts 
are suspected, increased elimination and identification may be elicited by the 
administration of pyramidon or the previously indicated drugs. The melting 
point of osazones is not a simple or necessary routine proeedui-e but can be done 
for absolute identification. 


SUMMARY 

An instance of renal glycosuria and pentosuria occurring together in the 
same patient presenting symptoms of diabetes mellitus is reported. The impor- 
tance of recognizing pentosuria occurring in a diabetic patient is emphasized. 
The laboratory procedures necessary for the identification of the disease entities 
are simple, available, and easily interpreted, and are accordingly indicated. 
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POISONING DUE TO INGESTION OF WAX CEAYONS 

Eeport of a Case 

J. Albright Jones, M.D., Swarthmore, Pa., and H. Brieger, M.D.,^ 

Philadelphia, Pa. 

R eports of aniline dye poisoning among infants are fairlj’’ numerous.^'® 
With the exception of one of the eases reported by Zeligs,^ all of the patients 
have lieen infants poisoned by contact with diapers freshly stamped with mate- 
rial containing the aniline dye. The one exception among Zeligs’ patients was 
a child who inhaled fumes from an aniline-containing material used to ex- 
terminate bugs. 

Tlie ease reported here is that of a 38-month-old child who, after ingestion 
of wax crayons, developed s.ymptoms of paranitraniline poisoning. 

case report 

History . — The parents stated that at 6:30 A.sr., June 22, 1946, the cliild, H., appeared 
quite normal wlien she awoke, and was talkative, responsive, and active. She was taken to the 
bathroom and returned to bed. Slie and her twin sister were dressed in bathrobes and slippers, 
and allowed to look at books in bed and to plaj- alone in their room, as had been their 
custom. They were in a large, sunny nursery, containing nothing but the usual tj-pe of 
children's toys. 

At S:30 A.yi., when their door was opened, the twins were both playing with a large 
box of crayons which they had obtained by climbing up to the top shelf of a closet. Many 
of the crayons were broken and stepped upon on the floor, and several showed evidence of 
having been chewed. H. was sitting in the middle of the floor, her pajamas off, very sub- 
dued and still, in marked contrast to her sister. Her skin was bluish, her fingernails and 
toenails deep blue, and her lips and mouth black. Her respirations were rapid. She did not 
talk when questioned, but her twin sister said, “She ate crayons.” The mother thought at 
first that the child might have been chilled, despite the warm morning. However, she did 
not respond to being blanketed and, when lying in bed, had considerable difficulty' in breath- 
ing, turning, twisting, and trying to sit up. Her respirations became increasingly rapid and 
labored, and her color increasingly worse. She was brought to the doctor’s office at about 
9 A.M. 

Physicni Examinatio7i . — The patient was very weak and listless, but mentally clear. The 
rectal temperature was 100° F., respirations 20 and pulse ISO per minute. The skin was slate 
colored, while the nailbeds and lips were almost black. The abdomen was negative, but the 
heart seemed enlarged to percussion. The mouth and throat were negative e.xcept for the 
extromo cyanosis. The eyes, cars, and nose were normal. There was nothing abnormal on 
neurological examination, except that the child was listless and sluggish. 

The patient was rushed to the hospital, oxygen was administered immediately, and 1 cat 
unit of digitalis was given hypodermically. Her condition had improved after about an hour, 
and it was decided to have x-ray films made of the stomach for evidence of the crayons, and of 
the heart for size. 

X-ray Xeport . — ‘ ‘ There is a quantity of opaque material in the stomach and right lower 
quadrant. Heart and lungs arc normal.” (Fig. 1.) 

•Department of Preventive Medicine. The Jefferson Medical College of Philadelphia. 
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Tlie patient became quite ayspncic and more cyanotic in tl.e x-ray department but rm- 
proved pereeptiblv upon being returned to tbe oxygen tent. Improvement was gradual and 
Lgen was disc'ontinued after tl.irteen and one-balf l.our.=. Other therapy cons.sted of 
parenteral administration of fluids, repeated enemas and laxatives, and gastric lavage. 
Pieces of cravon were obtained bv the latter procedure and these, together with the stomach 
washings, were saved for chemical study. The child's condition improved steadily and 
she was discharged from the hospital forty-eight honrs after admission. She wa.^ below nor- 
mal in general activity and health for at least two weeks following the poisoning episode. 


Laboratory Findings.— On June 22, 1916, hemoglobin was 12.5 Gm.; red blood cell count, 
4,560,000; white Wood cell count, 10,900; neutrophiles, 63 per cent; lymphocytes, .35 per cent; 
and monoe.vtes 2 per cent. L'rine ."howed a strong reaction when tested for acetone and 
diacetic acid. On June 24, hemoglobin was 12 Gm.; red blood cell count, 4,440,000; white 
blood cell count, 8,750; neutrophiles, 43 per cent; lymphocy^es, 54 per cent; monocytes, 
2 per cent; basopliiles, 1 per cent.. Urine was the .same as on June 22. 


The remainder of the laboratory examinations were done by one of us (H. B.). 

Urine: Urine sampled eiglit hours after ingestion of tlie crayons contained bilirubin 
in the high amount of 2.2 mg. per 100 c.c. and urobilinogen more than twice the normal. 
One week later, 0.5 mg. per 100 c.c. bilirubin was found. The corresponding blood serum 
level was 0.5 mg. per 100 c.c.; direct reaction was negative. 

The spectrophotometric examination of the urine did not indicate the presence of 
hemoglobin or methemoglobin. 


Color reactions with Alillon's reagent, ferric clilorlde, and bromine water were positive, 
thus indicating the presence of conjugated para-aminophenol (Table I). 

Blood; The first blood pictures did not reveal significant changes. Further examina- 
tion showed a moderate anemia wliich was disappearing after two weeks (Table H). 


T.xble I. Urint: Fikmxxs 


TIME AETEfi I 

POISOKIKG 1 

BtLinUBlK 
MG./lOO C.C, 

PROBIWKOGEK 

DILtmOX 

PABA-AxnX’OPHEKOL 

S lionrs 

2.2 

1 :5D 

positive 

24 hours 

1.6 

1:20 


1 week 

0.5 

1:20 


2 weeks 

0.0 

1:20 



Table II. 

Blood Study 



time after 

POISONTKG 

IIB 

(GJt./ 1 

100 C.C.) 

BBC 

(XHL- 1 

woxs) 

RET. 
(%) \ 

TTBC 

(!) 

(%) 

B 

(%) 

I. 

(%)' 

M 

(%) 

ilay of 

12.5 

4.6 


10900 

63.0 



35.0 

2.0 

poisoning 










2 days 

12.0 

4.4 


8750 

43.0 


1.0 

54.0 

2,0 

1 week 

y.o 

4.1 


9SO0 

42.5 

G.5 

1.0 

46.5 


2 weeks 

10.0 

3.9 

2.7 

8700 

3S.0 

4.0 

1.0 

50.0 

7.0 

3 months 

11.6 

3.S 


8750 

36.0 

7.0 


51.0 

6.0 


BILmUBIS 


100/c.c. 

DIRECT 

0.5 

negative 

THYltOL TUBBIDirr 

TEST 


rciu. = red Wood cells: Ret. = reticulocvres - 

cell.,; s = segmented cells; E = cosiuophiles ; B = basophlles - M - monienTs 


negative 


white blood 


nns Fample t.aken early enough to give evidence of methemoglobin formation 

nas not made available for examination lormanon. 
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The stomach fluid was diazotized with potassium nitrite, beta-naphthol was added, and 
a red dye produced. The intensity of the color reaction proved the presence of appreciable 
amounts of primary aromatic amine. 

Wax Crayons: A piece of red-orange ciajon recovered from the vomitus was exam- 
ined by a method used in the paint industry.^ To one part _ of finely divided crayon, con- 
centrated sulfuric acid was added; to another part, 10 per cent sodium hydroxide; and to 
a third part, saturated alcoholic potassium hydroxide solution. The reactions corresponded 
exactly to that of “light red paranitraniline.” 

The wax crayons used by the child and swept from the floor were “Crayola” crayons 
and ‘ ‘ True Tone Crayons. ’ ’ 







T 



Fie. 1. — ^X-ray showing wax crayons in .stomach. 


experimental studies 

In order to obtain information about this type of poisoning, additional 
examinations of wax crayons and animal experiments were conducted by one 
of us (H. B.).* 

1. Orange and red crajmns were examined for parared, an organic pigment 
made by coupling diazotized paranitraniline with jS-naplithol. The results of 
the examinations are showm in Table III. 

Orange crayon and red-orange crayons (two brands) contained parared, 
while the red and the j-eUow-orange crayons were free of it. As expected, no 
parared was present in green, yellow, and white crajmns. 


•■with the assistance of Jeanne E Mazur, M. A. 
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Table m. Parared ik AVas Cratoxs 


CRAYON 

Orange (B, & S.) 
Bed-orange (B. & S.) 
Bed-orange (T. T.) 

Bed (B. & S.) 
YeEon'-orange (B. & S.) 
Green (B. & S.) 

Yellow (B. & S.) 

White (B. &S.) 


H^o, 

Positive 

Positive 

Positive 

Negative 

Negative 

Negative 

Negative 

Negative 


al coholic boh 

Positive 

Positive 

Positive 

Negative 

Negative 

Negative 

Negative 

Negative 


70% KAC 
Positive 
Positive 
Positive 
Negative 
Negative 
Negative 
Negative 
Negative 


2. To 10 c.c. samples of human gastric fluid (of different acidities), small 
amounts of finely divided red, red-orange, or orange erayons were added. These 
mixtures were shaken for one hour and then examined for parared. No para- 
red was detected. 

It was first assumed that the presence of primarj* aromatic amines would 
indicate degradation of the parared dye in the gastric fluid. The reaction for 
piamarj* aromatic amine was positive in all instances. However, untreated 
gastric fluid also gave a positive reaction. 

3. A small dog, weighing 9 kg., was fed approximately 3 6m. of the orange 
crayon Ijj- stomach tube. The dog did not develop any signs of poisoning. The 
blood, which was free of methemoglohin before feeding the crayon, did not 
show methemoglohin either 2 Y 2 hours or 24 hours after feeding. 

Another dog, weighing 15 kg., was fed approximately 4.5 6m. of the orange 
crayon by stomach tube. The negative findings corresponded to the findings 
in the first dog. 

A third dog, weighing 34 kg., received 6 6m. of orange crayon through a 
stomach fistula. Likewise, in this experiment no clinical or blood changes were 
observed. 

TJrmalyses are shown in Table IV. There was no evidence of para-amino- 
phenol. 

Table IT. Paea-ajiikophexol ix irECNE 


REAGENT I 

COLOR REACTION 

control (urine and 

P-AJIINOPHENOL) 

Biinfe NaNO, 
p-naphthol 

5% phenol + NaClO 

II,S Water 

Pale yellow 

Negative 

Negative 

Negative (greenish) 

Pale yellow 

Positive (greea-brovrn) 
Positive (deep blue) 
Positive (deep purple) 


All dogs received the crayon on an empty stomach. 

In order to ascertain the toxic effect of para-nitraniline in onr dogs, dog 1 
was fed approximately 0.015 Gm. paranitraniline by stomach tube. The dog 
showed slight hut definite signs of poisoning; methemoglohin was not fonnd. ° 
Our findings confirm that orange and red-orange erayons contain parared 
the basic constituent of which is paranitraniline. However, the dogs did not 
show any signs of poisoning after ingestion of appreciable amounts of orange 
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crayon. This is in accordance -with' the general consensus that the finished dye 
is insoluble and harmless. 

On the other hand, the case of poisoning herein reported was undoubtedly 
due to paranitraniline. "We are, at present, still unable to exiilain the mecha- 
nism of the ])oisoning in this case. The finished dye does not contain an excess 
of free paranitraniline. 


ni.SCU.SSION AND CONCLUSIONS 

Tile clinical and biochemical findings in our case arc identical with those 
described in acute, and especially in acute industrial paranitraniline poison- 

ing.8-i: 

The crayons ingested by tlie child were evidently the source of the poison- 
ing, since she did not have acce.ss to any otlicr material that could have caused 
the symptoms observed. The red-oi-ange crayon used by the child was found to 
contain parared, an organic pigment made b.v coupling diazotized paranitraniline 
with bcta-naphthol. 

Poisoning in industry has been due to paranitraniline itself. The developed 
dye (parared) as contained in wax crayons, is supposed to be insoluble. In 
our case, para-aminophenol, an intermediate oxidation product of aniline in the 
body, was found in the urine. The positive amine reaction in the gastric fluid 
is not, however, of specific significance, since we ascertained later that normal 
gastric fluid gives this reaction. 

Poisoning through ingestion of paranitraniline is “exceptional,” accord- 
ing to the literature." The fact that our patient liad not taken food or liquid 
for at least twelve hours jireceding the ingestion of the crayons was probably 
important. In Lehmann’s^’ expei-iments, cats and rabbits with full stomachs 
tolerated much more pai'anitrauiline than animals with empty stomachs. 

SUMMARY 

Severe ])oisoning of a 3-year-old child through ingestion of ivax crayons 
was described. 

Clinical and biochemical findings were identical with those reported in 
indu.strial paranitraniline poisoning. 

A piece of red-orange wax crayon recovered from the vomitus was examined 
chemically. It contained parared, an organic pigment made by coupling diazo- 
tized paranitraniline with beta-naphtliol. 

Conjugated para-aminophenol, an intermediate oxidation product of aniline 
in the bod}', was found in the urine. 

Parared is used also in painting toys. 

Animal c.xperiments were conducted by one of us (H. B). to obtain addi- 
tional information about the nature and meehani.sm of this t.rpe of poisoning. 
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DOUBLE AORTIC ARCH 


Susanna Gordon, M.D., M.R.O.P. (London) 

Chicago, 111 . 

A NOLLALIES of the aoi*tic arch and its main branches were long considered 
interesting incidental post-mortem findings, elinically insignificant and of 
interest mainly for the light they shed on the normal development of the human 
arterial system. In reporting a case of double aortic arch found in a dissecting 
room specimen, a male aged 67, Loeldiart (1929)^ used the following phrase 
which was typical of the general attitude; “The whole interest of such a speci- 
men lies in the fact that it stands as a milestone of striking and historic archi- 
tecture upon the byivays of development.” 

In 1837, Von Siebold- wrote of an infant wiio died at the age of 10 days, 
having had respiratory stridor, dyspnea, and cyanosis since birth. In addition 
to an interauricular septal defect and complete transposition of the great vessels, 
the infant had a complete double aortic arch which Von Siebold believed to have 
been the cause of the infant’s marked stridor and dj'spnea wliile feeding. 

Buschendorff (1917),® Sehleussing (1925),* and Ewald (1926)® each de- 
scribed one case, and in each, the symptoms and signs were almost identical. 
Since early infancy each patient had suffered from respiratory stridor, paroxys- 
mal d 3 ’’spnea, particularly during feeding, and ultimate death from asphyxia, 
despite x-ray treatment of a suspected enlarged thjmus. Death in these infants 
occurred at the ages of 6 weeks, one month, and 5 months, respectively. Bach 
was found post mortem to have been suffering from tracheal and esophageal 
compression by a double aortic arch. 

Harris and Whitney (1927)® reported the case of a boy who had cyanosis 
and inspirator}’- stridor since birth and who died at the age of 19 months. In 
addition to an interventricular septal defect and complete transposition of the 
great vessels, a double aortic arch which was believed to be constricting the 
trachea was found at autopsy. Hermann (1928)^ performed an autopsy on a 
6-month-old infant who had suffered from cough, stridor, intermittent cyanosis, 
and head retraction since 2 months of age and found a double aortic arch en- 
circling and constricting both the trachea and esophagus. 

In 1933, Snelling and Erb® had a similar patient who had inspiratory 
stridor and respiratoiy difdeulty during feedings since birth. Cyanotic attacks 
began at the age of 3^ months, at which time a barium swallow showed pos- 
tei’ior compression of the esophagus at the level of the third and fourth dorsal 
vertebrae. The authoi’s had a pei’sonal report from Blackfan® of a 5-month-old 
infant who died with similar symptoms and signs, and was found post mortem 
to have a right aortic arch with a persistent left ligamentum arteriosum causing 
tracheal and esophageal obstruction. Because of the similarity of the eases, a 
diagnosis of right aortic arch was made by Snelling and Erb in their case. How- 
ever, when the infant died at the age of 4 months, the cause of respiratory dis- 

From The Children’s Memorial Hospital, Chicago. 
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ress was found to be a constricting vascular ring made up of a aortic 

ircb. In these eases the symptoms and signs were identical and si^arly pro- 
iueed, hut in the first the constricting vascular ring was formed by the right 
lortic arch and left ligamentum arteriosiun, while in the second it was formed by 
1 double aortic arch. 

Arkin (1926)” made a diagnosis of double aortic arch in sis living adults, 
and in two cases the diagnosis was later confiimed at autopsy. These diagnoses 
were roentgenologic and accidental, in the sense that they were made in persons 
who were under investigation for symptoms unrelated to their vascular ab- 
normalities. 

Increasing cognizance was given to the syuidrome produced by constricting 
vascular ring in infants, i.e., stridor, respiratory difficulty particularly while 
feeding, cyanotic attacks, and frequent head retraction. However, it remained 
as an academic diagnostic possibility, since no treatment was considered possible. 
Jex-Blake (1926)^^ described a puppy who suffered from increasing stridor and 
dysphagia. At autopsy the trachea and esophagus were foimd to he constricted 
by* a right aortic arch and the ligamentum arteriosuni attaching it to the left pul- 
monaiy arteiy. It was suggested by the author that surgical therapy in such 
a ease would have been simple had the coireet diagnosis been made. Not until 
1939 was any’’ further ivritten suggestion made of therapy in such cases. 'W'olman 
(1939)” reported the case of a 4-month'Old infant who died with the syndrome 
which we have outlined as typical of a constricting vascular ring. These symp- 
toms were not relieved by in-adiation of the thymus and no evidence of a medi- 
astinal tumor was found. Autopsy revealed tracheal and esophageal compres- 
sion by a double aortic arch, ‘Wolman reviewed the previous reports of this 
syndrome and suggested that such patients would be susceptible to surgical' 
treatment if an antemortem diagnosis could be made. 

SchaU and Johnson (1940) reported the case of a 6-month-old infant who 
liad the tyq)ieal symdrome for fom* months before death. Bronchoscopy showed a 
constriction of the trachea at the carina, and dyspnea was relieved during 
bronchoscopy. Surgeiy was not attempted, and at autopsy a double aortic arch 
was found to he the constricting agent. 

iMaude Abbott (1931),“ in a study of 1,000 cases of congenital heart disease, 
described five cases of double aortic arch, in two of which there were symptoms. 
Blackford and associates (1932)^“ wrote a complete discussion of congenital 
aortic anomalies, considering their embryologic etiology in particular. Blineoe 
and associates (1936)'® compiled an even more complete bibliography of these 
conditions, prompted by their finding of an unsuspected double aortic arch in a 
post-mortem e.xamination of an adult. Of forty cases of double aortic areb in 
the literature, they* found that seven were in fetuses or infants who died in 
early life, twelve were accidental findings in adults, seven were poorlv described, 
and twelve were asymptomatic adults, but in these there was a persistent ri«-ht 
aortic arch and vestigial cords only of the left arch. Herbnt (1943)” reviewed 
the congenital aortic anomalies foimd in 5,800 consecutive autopsies. He found 
no cases of tracheal or esophageal compression by right aortic arch with per- 
sistent left ligamentum arteriosum nor of symptoms from an anomalous right 
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subclavian arteiy. Of the tivo cases of double aortic arch, one was in an asjnnp- 
tomatic adult and the other was a 2i/i-nionth-old infant who had stridor, 
dyspnea, and cyanosis from birth. 

In most of these reports of double aoi-tic arch, the right (posterior) arch 
which runs behind the esophagus is described as being larger than the left 
(anterior) arch and running at a slightly higher level. In both of Arkin’s cases 
there was a partial atresia of the left arch, which he incorrectly assumed to be 
the rule when a double aortic arch persisted. In the forty cases reviewed by 
Blincoe and associates,'” only two patients were found to have the left arch 
larger than the right. In the single ease reported by Schall and Johnson'” the 
two arches were identical. 

In all those reports in which the aortic branches are mentioned, each aortic 
arch is described as 'giving rise separately to its appropriate common carotid 
and subclavian arteries. In fact, the right (posterior) arch has two branehes, 
the right common carotid and subclavian arteries; similarly, the left common 
carotid and subclavian arteries arise from the left aortic arch. In a few eases the 
right arch gives rise to a small verteln-al artery, and in a few a patent ductus 
arteriosus or ligamentum arteriosum joins the left arch. In none of these eases 
is a right or left innominate artery described. Herbut" states categorically, 
“There is no innominate artery.” 

It may seem that undue emphasis is being laid upon the typical syndrome 
IH'oduced by a constricting vascular ring and the uniformity of the anatomic 
findings in tlie majority of cases. The condition of double aortic arch is of 
particular interest now, however, inasmuch as surgical treatment of it has been 
initiated recently. Gross (1945)'® published a report of the first case of con- 
stricting vascular ring correctly diagnosed and treated. The patient was first 
seen at 4 months of age with the comiilaint of wheezing since birth. Thj'mic 
irradiation had no effect on the symptoms. He was seen intermittently during 
the rest of the first year of his life, and had acute febrile exacerbations of 
dyspnea and stridor. When he was about one year old, investigations were car- 
ried out in an attempt to find tbe cause of these episodes of respiratoiy diffi- 
culty. Eoentgen studies of the esophagus after a barium swallow revealed a 
posterior indentation and forward displacement of the esophagus at the level 
of the third to fourth thoracic vertebrae. Similarly, studies of the trachea and 
bronchi after lipiodol instillation showed a constifiction of the trachea just 
above the earina, at the same level as the compression of the esophagus. A diag- 
nosis of constricting vascular ring was made and an operation was performed. 
At opci'ation a double aortic arch was found and the smaller (left) anterior arch 
was divided. The ligamentum arteriosum, which joined the anterior arch, was 
also divided. The right arch was described as giving rise to a right innominate 
artery. The infant was relieved of his symptoms and made an uneventful re- 
coverj'. Faber (1945)"’ has described two patients aged months and 2i/^ 
vears, who both had persistent stridor and were .shovm radiologieally to have a 
right aortic arch. It is probable that both these children had a constricting 
vascular ring produced by the persistence of a left ligamentum arteriosum. 
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Sucli cases should prove even more amenable to surgical treatment than those 
of double aortic arch. I can find no record of .smptoms being produced by a 
partially atretic left arch rvith a persistent rigid (posterior) arch, but there is 
no reason why this should not occur. During the past ten years there have been, 
in this hospital, autopsies on ninety-five children under 13 years of age who had 
congenital cardiovasculai’ anomalies. Of these, four had a complete double aortic 
arch. There were no cases of other forms of constricting vascular ling. 

Summaries of the case records of the four children with double aoidic 
arches follow. In the first child, there were no signs or .symptonrs produced by 
the vascular ring. The case is being presented for its anatomic interest. The 
other three infants had a constricting vascular ring and are therefore of both 
clinical and anatomic interest. 


CASE REPORTS 

Case 1. — D. B., a white female infant, was bom at full term weighing 8 pounds, 9 ounces, 
after .a normal pregnancy and labor. Tlic infant wa.s brea.=t fed for one year and developed 
norraallv with no respiraton* sjrmptoms and no illne.cs. Tije family liistory was noncontributory . 
Ai the age of 20 months a severe diarrhea developed, and two day.« after the onset, on .Sept. 6, 
19-iO, the patient wa,s admitted to the Children’."! Memorial Hospital. The child was found to 
he in a serious condition, to.xic, and dehydrated. Diarrhea was persistent, accompanied by 
vomiting and extreme toxemia. The stool culture was positive for Shigella paradysenteriae. 
Despite intravenous fluids and daily blood transfusion.": from Sept. 11, 1940, the child’s condi- 
tion. did not improve. On September 16, increasing abdominal distension was noted with dull- 
ness in Hie flanks, and a diagnosis of peritonitis was made. Intravenou.": sulfanilamide was 
given for twenty-four hours, but was discontinued because the wlute count fell to 1,600. The 
child died on September 20, after many rectal lieniorrliage.s and the development of pulmonary 
congestion. At no time ^vas tliere any stridor or cyanosis nor other evidence of respiratory 
ob.stmetion. The clinical diagnosis was: (1) flexner dysentery, (2) peritoniti.?, and (3) 
bronchopneumonia. 

Necropsy Findings . — The clinical impression was confirmed by the findings post mortem. 
There was an acute inflammation of the mucosa of almost the entire gastrointestinal tract, 
with gangrene of the terminal ileum and the colon. The gangrene extended through the entire 
wall of tlie transyorse colon and perforation had occurred in its midportion, leading to a 
purulent peritonitis from which Shigella paradysenteriae was cultured. In addition, there was 
generalized pulmonary congestion, with bronchopneumonia of the right upper lobe. 

An unexpected finding was an anomaly of the aortic arch. The heart was of normal size 
and structure, the only abnormality being a small hemorrhage into the myocardium of the 
left ventricle. With the exception of the aortic arch and its branches, there were no vascular 
anomalies. Shortly after its origin, the aorta divided info an anterior and posterior arch, 
whicli encircled the trachea and e.sopliagus and joined to form the descending aorta. Each 
arch gave rise separately to its respective common carotid and subclavian arteries. There was 
no innominate artery. A large patent ductus arterio.sus joined the left arch. There is no 
reconl of the relative levels of the two arches nor of their .sixe. The pathologic diagnosis was: 
(1) bacillary dysentery (Flexner), (2) acute purulent peritoniti.«, (3) double aortic arch, and 
(4) patent ductus arteriosus. 


xt '"■bite female infant, was fir.=t seen in The Cliildreu's 

Memorial Hospital Xov. 21, 1942, and was admitted on that day. The infant was bom at full 
erm weighing S pounds, 2 ounces after .a normal pregnancy and labor. Shortlv after birth, she 
h.ul three blue spells, but bad none since. Slie was a breast-fed bab'v and developed 
normally except that she had very noisy re.-pirations. particularlv when awake. The family 
history was noncontributorv. • me lamny 
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The temperature was subnormal, the extremities were cold, and respirations were rapid. There 
was marked perioral cyanosis. No abnormal chest findings were noted, although stridor 
was marked, and diagnosis was deferred. X-ray of the chest showed collapse of the upper 
and lower lobes of the right lung, and air seen anterior to the heart was interpreted as a 
pneumomediastinum. However, exploratory aspiration of the anterior mediastinum failed 
to yield any air. On the day of admission, a bronchoscopic examination was performed and 
external compression of the left main bronchus was noted, but the etiology was obscure. 

The infant was kept in an oxygen tent where her color was good but her respirations 
remained noisy. The chest was partly fixed in the inspiratory position and there was 
emphysema of the left lung. Fluids were given intravenously, as were 0.5 Gm. sodium 
sulfathiazole every six hours and % grain aminophylline three times daily. Attempts at oral 
feeding produced marked respiratory distress with cyanosis. On November 23, 50,000 units 
of antipneumococcus serum type 14 was given because culture of the bronchoscopic aspira- 
tions juelded pneumococcus type 14. On November 24, 125 c.c. of whole blood were given 
intravenously. The white count ranged from 29,000 to 36,000, but the temperature remained 
normal until November 25, when it rose sharply and death ensued. The clinical impression 
was: (1) acute laryngotracheobronchitis, (2) atelectasis of the right upper and lower lobes, 
and (3) aspiration pneumonia. 

Necropsy Findings . — The abnormal findings at post mortem on tliis well-developed, 14% 
pound female infant were limited to the vascular and respiratory systems. The heart was of 
normal size and structure. The great vessels arose normally but, shortly after its origin, the 
aorta divided into two branches which encircled and compressed the trachea and esophagus 
before uniting to form the descending aorta. The right (posterior) arch gave rise separately 
to the right common carotid and subclavian arteries. The left (anterior) arch also had two 
branches, the left common carotid and subclavian arteries, and was joined by the left liga- 
mentum arteriosum. The measurements and relative levels of the two arches were not recorded. 
No other vascular anomalies were noted. 

The trachea was collapsed just above the carina and there was atelectasis of the right 
upper and lower and left lower lobes of the lungs. In the atelectatic lobes there was an early 
bronchopneumonia. The left upper and right middle lobes were emphysematous. The 
pathologic diagnosis was: (1) double aortic arch, (2) tracheal compression with atelectasis 
of three lobes and emphysema of the other two, and (3) early bronchopneumonia. 

Case 3. — M. W., a white female infant, weighed 6 pounds, 12% ounces, when bom at 
full term after a normal pregnancy and labor. The family history was noncontributory. 

Shortly after birth she had two attacks of cyanosis, which did not recur, but she had 
persistently noisy breathing. A diagnosis of enlarged thymus was made, but no x-ray therapy 
was given. From birth the infant was a feeding problem. She had many formula changes and 
regurgitated most of them. She gained slowly but had no illness until two weeks before she 
was admitted to the Children’s Memorial Hospital, when she developed a cough, fever, and 
irritability, respiratory distress, and diarrhea. She was brought to the hospital on Feb. 21, 
1943, in an apparently moribund state, with a temperature of 106° F., deep cyanosis, and slow, 
gasping, noisy respirations. There was suppression of the breath sounds on the right side, 
with a pause after inspiration. The infant was placed in an oxygen tent and was given 
Coramino and adrenalin at once, followed by intravenous fluids and 3,85 grains of sulfathiazole 
every four hours orally. An x-ray of the chest showed atelectasis of the right upper lobe and 
emphysema of the left lower lobe which was thought to be obstructive, but bronchoscopy was 
not done because of the infant’s serious condition. One hundred cubic centimeters of whole 
blood wore given intravenousl 3 ’ on Feb. 22, but a bloody diarrhea and bleeding from the nose 
and mouth developed. The infant died on the third hospital day. The clinical impression 
was (1) right bronchopneumonia and (2) diarrhea. 

Necropsy Firidings . — Abnormal findings were limited to the vascular and respiratory 
systems in this infant also, but the babj' was not so well nourished as the previous one. The 
heart was of normal size and structure, with the greatest vessels arising in the usual way. 
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Hovrever, tlie aorta divided into two arches, the larger running beliind the esophagus and 
the smaller crossing in front of the trachea before they joined to form the descending aorta. 
The trachea and esophagus were constricted by this vascular ring. The smaller, left arch was 
joined by a fine patent ductus arteriosus and gave rise to the left common carotid and sub- 
clavian arteries. The two branches of the right arch were the right common carotid and sub- 
clavian arteries. There were no other vascular anomabes. 

The upper lobe of the right lung was atelectatic, and the middle lobe was congested. 
The left lung was emphysematous. The pathologic diagnosis was; (1) double aortic arch, 
(2) atelectasis of right upper lobe, (3) congestion of right middle lobe, and. (4) emphysema 
of left lung. The last of the four cases we are reporting is particularly illuminating. 


Case 4. — ^D. Z., a wliite male infant, was bom at full term after a normal labor with a 
birth weight of 8 pounds, ffis mother had been diabetic since cbildhood, but the pregnancy, 
her second, had been uneventful. Her first pregnancy ended after seven months, and the male 
infant died, at the age of 3 months, of congenital heart disease. Otherwise, the family history 
was noncontribntory. 

The baby was in oxygen for some time after birth but went home at 3 weeks of age. 
He was well until 5 weeks of age, when his mother first noticed noisy and difficult breathing 
which was worse wliile feeding or lying. The stridor became worse, and attacks of cyanosis 
became so frequent that the baby was hospitalized at the age of 7 weeks. A diagnosis of 
aspiration pneumonia was made, and the baby remained in the hospital until he was trans- 
ferred to the Children’s Memorial Hospital on June 29, 1946, at the age of 4 months. 

On admission, the infant weighed 15 pounds, 2 oimces. He was well developed and 
well nourished, having marked inspiratory stridor with substemal and supraclavicular re- 
tractions, but no persistent cyanosis. He was at first kept in an oxygen tent, however, because 
when they did occur, his attacks of cyanosis were alarmingly severe. 

Eoentgenograms of the chest showed no mediastinal tumor but a moderate upper medi- 
astinal widening which, was interpreted as an enlargement of the thymus but which did not 
diminish after thymic irradiation. 

On June 30, a bronchoscopic examination was made and a high-grade compression stenosis 
of the trachea, at the carina, and of both main bronchi was seen. 

r On July 3, x-ray study of the esophagus after a barium swallow showed no abnormality, 
but a tentative diagnosis of constricting vascular ring had been made, and on July 12 an- 
other bronchoscopy was done. The same compression was seen; the stenosis was dilatable, 
but collapse recurred immediately on withdrawing the bronchoscope. The infant had such 
severe respiratory distress that an examination of the tracheobronchial tree after lipiodol 
instillation was not considered safe. 


The infant continued to have one or more severe attacks of cyanosis each day, usually 
during or just after feeds, but between these episodes he was comforfable out of oxygen. 
During each one of these periods of cyanosis it seemed as though death was imminent, but 
aspiration and oxygen relieved him. 


On July 2o, lipiodol was given by mouth, and on fluoroscopic examination the material 
was seen to hesitate at the level of the third intercostal space, at which level posterior 
osopliagcal compression was noted, A diagnosis of constricting vascular ring was made and 
on July 27, an exploratory thoracotomy was performed. o - , , 

Operative xVote.*— Under cyclopropane anesthesia, the left pleural cavity was opened 
anteriorly through the third interspace. The third and second ribs were cut at the “temal 
margm. xVdequate exposure was obtained with a rib-spreader. The mediastinal «tr^cture* 
were exposed through a longitudinal incision in the mediastinal pleura lateral to and parallel 
with the phrenic nerve. The ductus arteriosus was found to be obliterated. The arch of the 
ao^peared normal in size and position. The irmominate left common carotid and left snb- 
•Thc Surgeon was Willis J. Potts, MJ>. 
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clavian arteries apparently arose from the aorta in tlieir usual normal positions. There was 
no evidence of a vascular ring or any other abnormality. The mediastinal pleura was repaired 
and the chest closed. The ribs were apposed with three catgut sutures encircling adjoining 
ribs, the second and third ribs were sutured to their sternal margins and the muscles sutured 
with catgut. As the last suture was put in the muscles of the chest wall, negative suction was 
made on a catheter in the pleural cavitj’ to reexpand the lung. The skin was closed with silk. 
Tho child left the operating room in good condition. 

After operation the infant did well and remained afebrile. There was good pulmonary 
aeration and no cyanosis. However, on the evening of the third postoperative day, he had a 
sudden, particularly severe attack of C3’anosis in which he died. 

£. 



F'S- 1. — Composite diagram iliustrating tlic usual anatomv of double aortic arch, an- 
terior view. 

A.A,, ascending aorta. 

R.A., right (posterior) aortic arch. 

L-A.. left (anterior) aortic arcii. 

R.S.A., right subclavian artery. 

L..C.C.A., left common carotid artery. 

R.C.C.A., right common carotid arterj-. 

L..S.A., ieft subclavian artery, 

D. A., ligamentum arteriosum or ductus arteriosus. 

L.P.A., ieft pulmonary artery. 

T., trachea. 

E. . esophagus. 

R.V., right vertebral artery. 

XecroiKy Findings . — Once again the abnormal findings were limited to the vascular and 
re.spiratori' s\-stems. The infant was well nourished and well developed. The heart was nor- 
mal in all respects, as was the vascular sj'stera with the exception of the aorta. The ascending 
aorta divided into two branches, which encircled and constricted the trachea and esophagjis, 
and united to form the descending aorta. Tho left arch was the normal size of the aorta 
and laj" slighth' higher than tlie smaller posterior (right) arch, obscuring it from the anterior 
aspect. Each arch had two branches, the respective common carotid and subclavian arteries. 
There was no ductus arteriosus and no innominate arterj-, though the latter was simulated bj' 
the origin of the smaller, right arch. The lungs showed generalized congestion, with no 
atelectasis or infection. Pathologic diagnosis was (1) constricting double aortic arch and 
(2) asphyxia. 
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The particular importance of the last ease is to emphasize that on rare oc- 
casions the usual anatomic structure of a double aortic arch is not found. The 
anterior arch may be both larger and higher than the posterior arch, obscuring 
the latter from the anterior aspect. This was the condition found in our last 
case. Also, with the exception of the case described by Gross,’® I can find no 
record of a double aortic arch in which there was either a right or left innominate 
artery. In this case, what appeared to be the right innominate arterj’- was 
actually the right subclavian artery, which arose from the posterior arch im- 
mediately after the aorta bifurcated. 

It should be clear from the foregoing discussion that constricting vascular 
ring is not common, neither is it exeessivelj’- rare. In particular, now that 
surgical therapy has been proved possible, the diagnosis should be borne in mind 
in cases of respiratory stridor in early life in which there are no laryngeal or 
tracheal abnormalities, no mediastinal tumor and no symptomatic response to 
irradiation of the thjnnus. The t 3 T)ical sjmdrome of constricting vascular ring 
has been fully re-emphasized in this paper, and the findings which corroborate 
the diagnosis are clearly set forth by Gross (1945).’® Double aortic arch is by 
far the most common aortic anomalj”- to produce the tj-pical syndrome, but it is 
important to realize that an identical sjnidrome can be produced by other 
anatomic abnormalities. A right aortic arch with persistent left ductus arteri- 
osus or ligamentum arteriosum can fom the constricting ring. Constriction of 
the esophagus, and sometimes of the trachea, is sometimes caused by the right 
subclavian arising from the descending aorta and running behind the esophagus. 
Similarlj', the left subclavian may arise from a retroesophageal diverticulum of 
a right aortic arch and thus cause esophageal compression. These conditions 
are all fuUy considered by Gross (1946)®® in an article dealing with the surgical 
approach to such abnormalities. In this paper we have considered onlj'- double 
aortic arch as a cause of constricting vascular ring because it is most common and 
because there have been three cases in this hospital in the last ten shears, while 
there has been no case with sjmptoms produced bj"^ the other aortic anomalies 
encountered. 

SUMMARY 

A review is made of eleven reported cases of double aortic arch in infancy, 
wtli descriptions of four other instances occurring in The Children’s Memorial 
Hospital in the past ten j’^ears. One of these four patients had no respiratory 
s 3 miptoms, but the other three and the ten previously reported each had the 
t 3 T)ical syndrome of respirator 5 ’^ stridor since earl 3 ’’ infanc 3 '', made worse by feed- 
ing or bung prone, attaelis of cyanosis, and susceptibility to puhnonaiy infec- 
tions. Many wei’e treated for an enlarged thymus mthout success. 

In mew of the surgical therapy now possible, emphasis is laid on the an- 
atom 3 ' of double aortic arches. In all except one of the thirteen eases in in- 
- fants, the left (anterior) arch was smaller and lower than the right (posterior) 
arch. In onb^ one case was an innominate artery described; in all the others 
each arch gave rise separately to its respective common carotid and subclavian 
arteries. 
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ACUTE MBNINGOCOCCEMIA 

Lewis K. Sweet, jM.D., Harry P. Dowling, M.D., and JI. Jane Howell, M.D. 

Washington, D. C. 

A lthough there is general appreciation of the fact that a transient bac- 
teremia is often a concomitant finding in meningococcic infections, the ex- 
treme propensity of the meningococcus toward invasion of the cerebrospinal 
meninges has caused many physicians to lose sight of the fact that acute menin- 
gococcic septicemia without meningitis is rather frequently encountered. Such 
an infection was first described liy Soloman* in 1902. Since that time there have 
been numerous reports describing one or more cases, and in some of the more 
recent general discussions of meningoeoceie infections^'" the clinical picture of 
acute meningococcic septicemia has been noted. There are several recent dis- 
cussions of mcningoeoecemia without meningitis, in which a number of cases 
have been discussed.®'^^ 

In the period between Oct. 20, 1941, and Aug. 31, 1946, there have been 296 
patients with meningococcic infections treated in the Gallinger Municipal Hospi- 
tal. The general plan of treatment and the results obtained in patients with 
meningitis have been reported elsewhere.”’’^ The purpose of the present paper 
is to describe the clinical syndrome presented by the sixteen patients treated 
during this period because of a meningococccmia without meningitis. 

The first of these patients was admitted to the hospital Oct. 25, 1941, the 
last on Aug. 3, 1946. Four patients were admitted during 1943, three each in 
1944 and 1945, and five in 1946. The youngest patient was 2 months old, the 
oldest, 54 years. There were four patients who were less than 1 year, two from 
1 to 9, seven from 10 to 19, and three over 20 years of age. There were six 
female and ten male, eight Negro and eight white patients. 

The clinical picture presented by these sixteen patients followed one of two 
patterns. Fourteen patients had mild or moderately severe illness, and pi’e- 
sented a similar picture; two had a severe fulminating infection. (Table I.) 
These two groups will be discussed separately. 

MILD OR MODERATELY SEVERE ILLNESS (C.ASES 1 TO 14) 

Clinical Features . — The duration of illness at the time of admission varied 
from less than one to six days. Six patients entered the hospital after being ill 
only one day and eight came in after being ill from two to six days. The history 
revealed that headache, fever, vomiting, and joint pains were almost uniformly 
present. Headache, which was complained of by nine of eleven patients who 
were old enough to identify the symptom, was severe and constant, but not as 
excruciating as that which is usually present with meningitis. The three in- 
fants who were too young to complain of headache were extremely irritable. Ten 

From Hie Infectious Disease Service. Gallinger Municipal Hospital, and the Departnient-s 
of Pediatrics and Medicine, The George Washington Untversitj- School of Medicine. 

438 



SWKET ET AE.: 


ACUTE AIEXIXCOCOCGEMIA 


439 


of the fourteen patients had vomited. This was usually nonprojeetile. Eight pa- 
tients complained of vague, generalized, .ioint pains, and one oO-ycar-old man 
had severe purulent arthritis of his wrists and the .joints of one foot. 

Fever was noted in the history of thirteen patients. It Avas present at the 
time of hospitalization of all the-se patients, ranging from 101.0 to 105° F. The 
maximum recorded temperature was 104° F. or over in eight patients, between 
102 and 104° F, in five, and 101° F. in one. It lasted from eight hours to eight 
days, AA'ith seA’en patients being afebrile nithin twenty-four hours, and seven 
patients running a fever for betAveen tAA-o and eight days. 

A skin rash Avas recognized prior to admis.sion by only six patients, but Avas 
recorded in the physical examination of all fourteen patients. The tATAe of 
rash found in patients Avith meningocoeeemia is of considerable importance, and 
should he sought for AA'ith great care. It has been described by many recent 
observers. In nine of our patients the major rash AA’as a discrete, AA'idely scat- 
tered, maculopapular eruption that .shoAA-ed maximal concentration on the trunk 
or on the extremities Avith approximately equal frequency. It was usually pres- 
ent also on the palms and soles. The indhidual lesions varied from 1 to 5 nun. 
in diameter, Avere slightly raised, and usually faded on pressure. They were 
quite comparable in appearance Avith the rose spots seen in typhoid fever, but 
Avere usually more numerous. In only one patient Avere there larger, more in- 
durated skin lesions AA'hieh did not fade oia pressure and Avhich resembled the 
lesions AA’hieh have often been observed in patients AA'ith chronic meningococ- 
cemia.*^'” Pctechiae Avere present as an associated fiiAding in tAvo of these nine 
patients Avith a maculopapular rash. In both they Avere small and AA’idely scat- 
tered. In one 10-year-old gii’l they Avere found after the maculopapular rash 
had faded completely. Five patients shoAved a petechial and puiTpuric rash of 
the tj-pe more generally seen in patients Avith meningocoecio meningitis, AA’ithout 
other cutaneous manife.stations. 


Other than tlie fever and .skin ra.sh, the most frequently noted physical 
finding Avas a generalized arthralgia or arthritis. This Avas present in eight 
patients. One patient demonstrated a .slight sAAelling of his AATists and ankles, 
and six patients complained only of stiffne.ss of the joints and pain on JnotioiA. 
Thi.s symptom AAas vciy transitorv and disappeared rapidly. The patient Avith 
a purulent arthritis from AA’liich meningococci AA’ere recovered had seA’cre symp- 
toms AA’ith residual stiffness of the .joints at the time of his di.scharge. 


Lahoratonj Data . — The pertinent laboratory findings obtained in the.se 
patients are summarized in Table II. The meningococcus {Neisseria intracellu- 
laris) AA’as recovered from cultured blood in tliirteen of the fourteen patients. 
The organism Avas t.vpcd in eight instancc.s, in five of Avhich it aaus found to be- 
long to Group I, in two to Group 11, and in one to Group Ila. Satisfactory 
tAping Avas not obtained in five in.stancc.s. The diagnosis in the disease in the 
remaining patient Avas made by the demonstration of serum agglutinins against 
the Group 1 meningococcus. ScA’cn cultures of his blood Avere .sterile. 


»tao.™»mie.s i„ 11,0 Uvolvo patioots fov 
AAhom It Avas recorded during the mo.st acute pliase of the iilne.ss. The Avhite 
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blood cell count ranged from 4,300 to 12,050 per cubic millimeter in these twelve 
patients and the differential count showed from 58 to 90 per cent cells of the 
polymorphonuclear series. In the patients with high granulocjde counts there 
was a moderate shift to the left in the Schilling index. 


DAY OF ILLNESS 

1 ,2 ,3 ,4,5 ,6 ,7 ,8 ,9 ,10,11 ,12,13,14,15,16,17 ,18,19,20,21 ,22i23i24 
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TEMPERATURE 101 _ 
100- 
99_ 
98 _ 
97 
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MENINGOCOCCUS 1- 32 _ 
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0 

9 • ■ * - 

/ ’ — # > 

SKIN RASH 

+++ 


C* CONTAMINATED 

Fig, 1. — Clinical course, treatment, and significant laboratory findings in a typical case of acute 
meningococcemia without meningitis (Case 6). 


Blood serum agglutinins against meningococci were studied in four pa- 
tients. All gave positive agglutinations, with titers similar to those reported 
for patients with meningococeic meningitis.'® A graph of a typical agglutinin 
response as it occurred in Case 6 is shown in Fig. 1, together with the clinical 
picture. A single titer positive in a dilution of 1 :12S was obtained on the twenty- 
ninth day of illness in the patient who showed skin lesions similar to those found 
in chronic meningococcemia. Titers positive to 1:64 were obtained on the 
seventh to twelfth days and the fourteenth day respeetivelj' in two patients, and 
1 :16 on the twelfth day in the fourth patient studied. The development of anti- 
bodies in patients with meningococcemia has been demonstrated also by Silver- 
thorne’'* and Daniels.- 

The spinal fluid was examined in one or more occasions in eleven patients. 
It was entirely within normal limits on each occasion, with the single exception 
of one patient (Case 6) who showed a pleocytosis with fifty-three cells per cubic 
millimeter on one occasion sixteen days after entry. Specimens of spinal fluid 
from this patient examined at the time of admission and two and nineteen days 
after entry were entirely normal, and since the patient was entirely asjmip- 
tomatic it is probable that the pleocytosis noted was due to an error in the count- 
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Treahnent . — ^The only specific treatment used in this group of patients as 
the administration of one of the sulfonamides to ten. The other four patients 
responded to supportive care alone. Although they had maximal temperatures 
of 102.6, 104.8, and 106° F., they became afebrile after eight, twenty-four, 
seventj'-two, and twenty hours respectively. Only one blood culture was obtained 
in the first two of these four children. In the third, the original culture was con- 
taminated and the meningococcus was cultured from a Ifiood sample drawn forty- 
eight hour’s after entrj'. Tlie fourth patient had positive blood cultures obtained 
at the time of admission and on the following moniing. The patients who were 
given sulfonamides usually responded very promptly to the cirstomaiy doses of 
the drug, although the older patients as a rule I’ecjuu'ed a somewhat longer time 
to become afebrile. Recovery was slow in the one patient with apparent chronic 
meningococeemia, with little r’eal evidence of immediate benefit from the sul- 
fonamide. 

SCTEREL.Y ILL, PATIEXTS 

The two patients (Cases 15 and 16) with acute, fulminating meningococ- 
eemia each entered the hospital with arr illness of twenty-forrr hour’s or less. 
They became ill with vomiting, fever, and pro.stration, developed widespread 
peteehiae and purpuric lesions, and at the time of admission were in a state of 
shock. One of these patients .showed a leucocytosis of 25,000; the other had a 
white cell count of only 10,600 on admission, but as he rallied from his shock 
the leucocytes niunbered 38,150, rnth 76 per cent pclj-mor-phonuclears. Both 
of these patients had blood cultures positive for the meningococci, one belong- 
ing to Group I and the other being untj-pable. Both had normal spinal fluid 
findings with sterile cultures. Both patients were treated with massive doses 
of penicillin and sulforramides in addition to the administration of parenteral 
fluids. One patient, who recovered after five days of fever, also received adrenal 
cortical extract. This was not available for the other patient, who died four 
hours after admission. The autop.sy on the patient who died showed general 
visceral congestion but no adrenal hemorrhage. 

COMMENT 

One of the most .sigriifleant features of this group of patients is that menin- 
gitis was not induced by lumbar puncture even when it was performed within 
a few minutes to an hour of the time when bacteremia was demonstrated by 
M-ithdi-a-iving blood samples containing meningococci from the patients. This 
sequence occurred in ten patients, including the fourth untreated patient de- 
scribed above, and one patient 'svith fulminating meningococeemia. In an 
eleventh patient who was untreated, a .spinal tap was negative at the time of 
admission when the fever and ra.sli were maximal. Blood which was draum for 
culture at tlic same time Ijeeame contaminated. In six of the ten patients who 
received sulfonamides, in whom l«ml)ar pmictures were done at the time positive 
blood cultures were taken, the ahsenee of even minimal meninueal inflammation 
was confirmed by repeat punctures done not later than fortv-eight hours after 
admission, and on two patients by punetui-cs done at both twentv-four and 
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forty-eight hours. In two of these patients sulfonamides were first administered 
twenty-four hours after the initial lumbar pimeture. In our patients with 
meningitis^^ there was not one who failed to show either meningeal inflammation 
or a positive spinal fluid culture for meningococci at the first examination. Thus, 
we have no patient in whom there is evidence that meningitis was induced by a 
liunbar puncture during a period of bactei’emia. This observation is of con- 
siderable importance as it tends to confirm the work of Pray,-® who, working 
with pneumococci, showed that while it is theoretically possible to infect the 
meninges in this manner, the likelihood of such an occurrence is extremely re- 
mote. Similar results in patients with meningococeemia have been reported by 
Potter and associates.^® 

The patients in this group are typical of the eases of meningococeemia seen 
in civilian practice rather than in an army camp. The greatest incidence of 
the disease is in infants and children. In the majority of cases the disease is 
mild, at times even evanescent, though the occurrence of meningitis after weeks 
or even months of illness was a common experience before the use of sulfonamides 
in treatment.® In patients with a mild infection, the diagnosis is very difS- 
cult. It usually is suggested by the presence of a sldn rash, though this is not 
always so. The diagnosis can be confirmed most readily by taldng blood for cul- 
ture. This should be done on all patients with a suggestive rash, as well as on 
all patients with an unexplained fever. By this means only can the diagnosis 
be established early when the condition is relatively mild. Delay enhances the 
probability of meningitis which, even in patients with a mild meningococeemia, 
may be extremely severe. 

Severe, fulminating meningococeemia fortunately is rare. Among 296 pa- 
tients with meningococcic infections, we have encountered only four instances. 
Meningitis was associated in two of these patients. Three of them have died, all 
within six hours after admission. 

The immune response in patients with meningococeemia is quite similar to 
that in patients with meningitis. By using the technique of blood serum agglu- 
tinations,^® we have found, in the patients studied, curves of agglutination titers 
to be quite comparable. In the absence of a positive blood culture, the diagnosis 
can be established by this procedure (Case 9). 

SUMMARY 

1. Sixteen cases of acute meningococeemia occurring in a general hospital 
and involving age gi’oups from 2 months to 54 years have been reported. The 
disease in fourteen patients was characterized by a mild course which cleared 
up readily with sulfonamide treatment and, in some instances, before sulfon- 
amides were administered. Two patients had severe, fulminating infeetions 
which clinically resembled the Waterhouse-Friederichsen syndrome. One of 
these patients died. 

2. Serum agglutinin titers against meningococci were studied in four pa- 
tients and were found to be present in all of them. The maximum titers ob- 
tained were from 1 :16 to 1 :128. 
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> 3. Lumbar puncture during the course of meningoeoecemia did not result 

in the development of meningitis in any of the twelve patients on whom it was 
performed. 
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THE COMPARATIVE EFFECT OF PARENTERAL ADMINISTRATION 
OP SINGLE MASSIVE DOSES OP VITAMIN D IN AN 
OIL-ETHER VEHICLE 

Herjiaxn Vollmer, M.D., New York, N. Y., and Bernard L. Oser, M.D., 

Long Island City, N. Y. 

M assive doses of vitamin D iiave been widely used since their fii’st experi- 
mental and clinical trial in 1928d The oral route of administration is 
the most common. Oily solutions of vitamin D have also been intramuscularly 
injected with satisfactory results. In 1940, one of the authors^ advocated the 
parenteral administration of massive doses of vitamin D in an oil-ether vehicle 
in order to enhance vitamin D absorption. 

The speed of absorption of an intramuscularly injected drug de- 
pends chieflj'^ on the extent of surface contact between its solvent and the 
tissues, and the solubility of the drug in the tissues. In the case of an oily 
solution of vitamin D, both factors are favored by the addition of ether to the 
oily solvent. Ether materially decreases the viscosity of oil. The alteration 
of the viscosity follows a hyperbolic curve, i.e., a relatively small proportion 
of ether reduces the viscosity of oil to a fraction of its original viscosity. As 
a result, this oil-ether vehicle forms a larger contact surface with the muscle 
interstices than oil alone, which has been experimentally demonsti’ated.'^ More- 
over, since vitamin D is more soluble in ether than in oil, the ether carries 
vitamin D to the cell sterols and fats, thus increasing the solubilit 3 ' of tlie vita- 
min in the tissues. In this wa.v, vitamin D can be rapidlj' absorbed while the 
oil maj" remain in situ for months. 

Clinical observations- indicates that the parenteral injection of 600,000 
units of calciferol in an oil-ether vehicle cured rickets and tetany at least as 
promptl}' as the oral administration of an equal dose of Mtamin D ; it seemed 
to lie superior to the parenteral injection of vitamin D in oil. 

However, an exact evaluation of the comparative efficacj^ of these three 
modes of vitamin D administration is lacking. Clinical observations would only 
reveal differences of a greater magnitude than are to be expected. An exact, 
comparative evaluation calls for animal experiments with their well-controUed 
and equal conditions. 

The present study attempted such an evaluation by therapeutic and pro- 
phj-lactic experiments on rats.*^ Rachitic albino rats and normal weanlings of 
the same species respectivelj' wei’e used. In both t.vpes of experiments the 
animals were maintained on the Umted States Pharmacopoeia- raehitogenic diet 
No. 2. Both the diet, and distilled water from glass-tipped bottles, were avail- 
able to the animals ad libitum. The test doses were administered onlj'- once, 

•Carrioil out In the Food Research Laboratories (Dr. B. L. Oser). 
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and in sueh dilution that each rat received 1,000 U.S.P. units of pure crystal- 
line Adtamin D- (calciferol) in 0.1 c.c. of solution. Persic oil Avas used as 
solvent for the oral doses, and pei'sic oil, and a mixture of 6 parts of pensic 
oil and 4 parts of U.S.P. ether respcetiA-ely as solvents for the parenteral 
administration of Aitamin D. 

THEBAPECTIC EXPERIJIEXT.S 

Littei-s of Aveanling albino rats Aveighing hetAveen 45 and 60 Gm. Avere 
distributed into groups of four and fed the rachitogenic diet throughout a 
depletion period of eighteen to twenty-fiA'C days duration. At the end of the 
depletion period, roentgenogi’ams AA-ere taken of the right knee joint of each 
animal, and the rats distributed into experimental group.s. During the test 
period the animals Avere kept in indiAidual, AA-ire-mesh, raised-bottom cages. 
There Avere three main groups of thirty animals each, divided according to the 
method of Autamin D administration, and three subdivisions of each based on 
the duration of the observation period. Each subgroup consisted of ten rats, 
five males and fiA-e females. The first subgroup for each tjTic of treatment Avas 
Toentgenogi’aphed on the second day and killed on tlie third to peimit estimation 
of the degree of recalcification by the line test. The second subgroup Avas 
roentgenographed on the third and fourth, and sacrificed on the fifth day 
foUoAA-ing dosage. The third subgroup Avas x-rayed on the third, fourth, and 
fifth days, and killed on the sixth for line te.sts. The experimental plan is 
outlined in the following table: 


Table I. Outuxe of Experucext.al Plan of Study ox R.ats 



MM 

, 1,000 ■O'XITS 

VITAMXK 1 

1 DlLirrED IN’ i 

1 

r.ovTz or 

1 ADJllXtSTRATIOX i 

1 X-EAATED 

1 ArrET. 1 
1 (days) i 

' YEEArrVATED 

1 FOE UXE 

1 TEST.ArrEF. 

1 (days) 

A 

10 

Persic oil 

Oral 

2 

3 

B 

10 

Persic oil 

Oral 

3,4 

5 

C 

10 

Persic oil 

Oral 

3,4,5 

6 

B 

10 

Persic oil 

IntiamnsculaT 

2 

3 

E 

10 

Persic oil 

XntTamaseular 

3,4 

5 

F 

10 

Persic oil 

Intramuscular 

3 , 4,0 

6 

G 

10 

Persic oil 

Intramuscular 

2 

o 

H 

10 

and ether 

lutramuseular 

3,4 

5 

I 

10 

(6rt) 

Intramuscular 

3,4,0 

6 


The oral dose Avas administered directly into the .stomach by means of a 
1 c.c. tnherculin syringe erinipped Arith a No. 18 needle having a ball-tip 
adaptor to facilitate insertion through the esophagu-s. The intramuscular dose 
was injected sloAvly into the mu.scles of the right hind leg. 

At the beginning of the test period, the tibias of all animals Avere found 
to have Avide rachitic metaphyscs. The appearance of new depasits of calcium 
in the proAusioiml zone of calcification, the so-called line of healin<^ Avas rated 

m the roentgenographs on an arhifrarj- scale of 0 to 4. iudicatins the increasing 
AAidth of the line. “ ~ 
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Superscripts represent number oC animals per st^oup-, -where not Indlcatecl, gtoups consist oJ ten animals each. 
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men eacli of the subgroups ^-as terminated, the tibias 
the line test. The degree of healiug u-as rated m accordance with the 
Bills, Honej-well, 'Wirick, and Nussmeier.® 


Ititial 


- - ORAL dosaje in OIL - 
: daye i Cays 


5 dnyc 


^136 


^21 3 6 ^1 3 Bj 


0.5 


2.5 


2,0 


6th day 



2.3 


-I'.iTEMTSCJLA.F injection in OIL- 


daye days 


Initial 

I ! 

^13 7 igiai. 2187, L2t37. 


6th day 



2.6 


•irr.^e'usrju.s injection in OIL-ET^,? 



4 days 5 days 


i2141< 

2.5 2.0 


6th day 



2,6 


Fig. 1. — Photographs representative of the three treatment groups, showing progress of 
rccalclflcatlon of rachitic tibias over a six-day observation penod. 

Figures below roentgenographs represent degrees of healing (scale 0 to 4). 

Figures below microphotographs represent lino test ratings (Bills’ scale). 


Table II contains the results of the therapeutic experiments. Two animals 
in Group D, and one each in Groups E and I failed to respond to the vitamin 
B dosage at all, and were omitted from the calcnlations. Ji. representative series 
of roentgenograms and magnified microphotographs of tibias of the three 
groups appears in Pig. 1. 
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'While the roentgenograms are of value in following the eoui-se of recalci- 
fication in inclmdnal animals, the enlarged microphotographs of the tibias show 
more clearly the difference in the effects of the three methods of vitamin D 
administration. The evaluations have therefore been based on the line test 
data. These have been subjected to statistical analysis, and the average re- 
sponses, their standard errors, and the significance of the differences between 
the averages appear in Table III. For the size of the groups used in these 
experiments a t-value of 2.1 or more indicates significance in the differences 
between any two averages. 


Table III. Summary op Statistical Data fob Thebapeutic Tests 


ORorp 1 

METHOD 

OF 

DOSAGE 1 

I 

DURATION 
OF TEST 
(DAYS) 1 

1 PEOEEES OP HEALING t 

1 (LINE TEST R.WINGS) 

SIGNIFICANCE OP 
DIPFEBENCEt 

AVERAGE 

STANDARD 
ERROR 1 

1 GROUPS 

1 COXtPARED 1 

1 T-VALUE 

A 

OO 

3 

2.0J 

+0.067 

A and D 

0 

D 

IlIO 

3 

2.048 

±0.080 

D and G 

0.3 

G 

IJIOE 

3 

2.01 

+0.122 

G and A 

0.3 

B 

OO 

5 

2.94 

±0.176 

B and E 

1.2 

E 

IMO 

5 

2.62» 

±0.205 

E and H 

1.0 

H 

IMOE 

5 

2.79 

+0.159 

H and B 

0.5 

C 

OO 

0 

3.1.3 

±0.128 

C and F 

3.4 

F 

imo 

c 

2.57 

±0 109 

F and I 

4.0 

I 

IMOE 

G 

3.329 

±0.122 

I and 0 

1.1 


•OO. Oral, in oil medium; IJIO, intramuscular in oil medium: IMOB, intramuscular in 
oil-ether medium. 

tSuperscripts indicate the numher of observations used in calculating the averages. 
Those omitted were completely negative responses. 

tPor groups of this size, a t-value of 2.1 indicates a significant difference. 


Table III shows that differences in the effect of the three methods of treat- 
ment are not significant three and five days after the administration of vitamin 
D. However, by the sixth day, when recalcifieation is well advanced, the supe- 
riority of the intramuscular injection of vitamin D in oil-ether solution as well 
as of the oral administration of vitamin D in oil over tlie intramuscular admin- 
isti’ation in oil is statistically significant, as indicated by t-values of 3.4 and 
4.0 respectively. The intramuscular injection of vitamin D in oil-ether was 
somewhat more effective tlian the oral administration of vitamin D in oil. 

PROPHYLACTIC EXPERIMENTS 

The experimental conditions were similar to those of the therapeutic experi- 
ments. However, the prophylactic doses of vitamin D were administered im- 
mediately after weaning, when the feeding of the rachitogenie diet was started. 
The observation period was three months. 

A single dose of 1,000 units of calciferol was given to each animal by the 
routes described in the therapeutie cxpeifiments. Three groups of thirty animals 
each received the prophylactic doses orally in oil, intramuscularly in oil, and 
intramuscularly in oil-ether respectively. Each of these groups was divided 
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into three snhgrovips of ten rats which were killed for histologic examination 
of the hones after thirti', sixty, and ninety days respectively. After each of 
these intervals, all survivoi-s were x-rayed to see whether any decalcification 
had taken place. 

A snmmarj' of the observations appears in Table IV. Representative sei’ies 
of photographs demonstrating the progressive condition of a typical animal 
reeeiiTing each form of prophylaxis are shown in Fig. 2. The intei'pretation 
of the roentgenographs is based on a rating of the width of the metaphyses, 
using an arbitrary scale of 0 to 4 to indicate increasing degrees of decalcifiea- 


dosage in OIZ. 





1.0 


o.s 


FT' 


1.0 


conths 



1.5 


-ISIrAlTSCulAH injection in OIL' 


Icitla.1 

r 


1 aonth 

1 


's 


2 r.onthfi 





3d 



S sionths 

1-^ 

\ 

88 J 


*7 % 



0.0 


- - . - . injection ic CIL-ST^SH- 

jrnitial a ncnth 2 cioathr 

I 

1 


o soctns 


L86^h 36 . L®« 

1.0 o ^ 


J aoaths 
r-'T 

t 



0.0 


nf I’iiotOKtaplis rfiirt-stnl,' 

of mclatiliysls over a. tlircc-monlh pe 


of the three irc'-nment group., .hop-ing development 
microphotoBwphs represent ratings for raetaphysi. 



452 


THE JOURNAL OF PEDIATRICS 


s sr§ 




'Z3 

rS O g 

od C 


>4 03 o 

g 3 


ri 

00 Cj o ^ 

r3< CO ,-3 

odd C 


lO CO 00 fi 
C5 CO iH g 

d d th p 


o o ^ 

C<I rH 




CO O C5 S 

t^co 

t} 4 rJH r^1 


O 

cS ci et 

M k. M 

« o o o 


I 

PS 

o 



TOL.I.:HER AKD OSEB: 


PAREXTEK.VL ^VOMtSISTKATIOX OF ■STTAMrS' D 


453 


tion. The stained tihias were rated in terms of decalcification of the metaphyses, 
in contrast to the therapeutic experiments where degrees of recaleiftcation were 
used for interpretation. The roentgenographs demonstrate the condition of 
the animals during the course of the experimental period, hut the magnified 
mierophotographs show more clearly than the x-rays the difference betu een 
the prophylactic effect of the three methods. The initial readings for meta- 
physeal -width in the weanling rats, averaging approximately one, do not express 
the degree of rickets hut rather indicate the normal cartilagenous character of 
the undeveloped infantile hones. During normal development this cartilagi- 
nous zone diminishes as calcification proceeds. 

All three methods of administciing single massive doses of ritamin D 
proved to have a prolonged protective effect. At the end of the first month the 
metaphyseal widths decrea.sed normally in all groups. In the groups receiving 
the parenteral doses the bones continued to calcify normally throughout the 
entire three-month peiiod. However, in the group receiving oral doses in oil, 
no further decrease but rather a slight, progressive increase in the average 
•width of the metaphyses was obseiwed after the second and third month. The 
incidence of this decaleification, though quantitatively small, was svifficient to 
give it significance. 

A statistical analj'sis of the data derived from the mierophotographs is 
presented in Table V. It shows that after one month the -u-idth of the meta- 
physes diminished to about the same degree in all groups. After two and three 
months, however, differences became apparent. The prophylactic effect of 
parentcrally administered -sutamin D doses proved to be superior to that of 
oral doses. The statistical significance of these differences is' expressed by 
t-values of 3.3 and 3.7 after two months, and of 2.1 and 2.6 after three months, 
ivhen the animals receiving ritamin D in oil by mouth were compared -with the 
groups rceeiring parenteral vitamin D doses in oil and in oil-ether solution. 


Table V, ScMiUEV or Statistic.Ui Data tor Pp.ophtl.icttc Tests 


ItETHOD OUKATIOX 


OF 

DOSAGE* 

00 

liio 

niOE 


OF TEST 
(DATS) 


r..sTi>:GS OF metaphtsis 


ST.\AT)AED 

EP.nOB 

±0.120 

±0.106 

±0.111 


± 0.217 

± 0 , 034 = 

± 0.013 


SIGXtFICAXCE or 
DIFFEREXC Ef 
GROUPS I 


COXIPAP.ED 
J and II 
II and P 
P and J 

K and K 
X and Q 
Q and K 

li and O 
O and E 
K and L 


t-valee 

1.2 

1.0 

0.2 


tFor BTOUDS of this size a t-valuo of 2.1 Indicates a slonlflcant difference. 
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SUMMARY AXD COXCLUSIOKS 

Experiments on rats were carried out to determine tlie comparative thera- 
peutic and prophylactic effect of a single massive dose of vitamin Do adminis- 
tered orally in oil, intramuscularly in oil, and intramuseularty in oil-ether 
solution. All animals were followed x-ray, and examined by the line test. 
The line test data were submitted to statistical analj^sis. 

Six days following the administration of 1,000 units of vitamin Do to 
rachitic rats, the average degi’ee of line test healing was 3.32 ndth the intra- 
muscular oil-etlier injection, 3.13 with the oral administration in oil, but only 
2.57 with the intramuscular injection in oil. The superiority of the oil-ether 
injection and the oral dose over the parenteral administration in oily solution 
was statistically significant. 

The protective effect of a single dose of 1,000 units of vitamin D 2 showed 
differences between the three methods only after two and three months. Three 
months following the administration of the prophylactic doses, the average 
degree of deealcification was 0.0 with the oil-ether injection, 0.1 with the oil 
injection, and 0.72 with the oral doses in oil. The superioritj’^ of the oil-ether 
injection and the oil injection over the oral doses was statistically significant. 

The superiority of the parenteral vitamin Ds administration in an oil- 
ether vehicle in the therapeutic as well as the prophylactic experiments seems 
to indicate quick absorption and satisfactory retention of the vitamin admin- 
istered by this method. 

The inferiority of the parenteral administration of vitamin Ds in oil in 
the therapeutic experiments may be ascribed to a delayed vitamin D absorption 
from the oilj" deposit in the tissues. 

The inferioritj’- of the oral administration of vitamin Do in oil in the 
prophylactic experiments ma}’ be explained by incomplete absorption of massive 
doses from the gastrointestinal tract and loss of vitamin D with tlie feces. 

If observations in animals are applicable to infants and children, one may 
expect that intramuscular injection of a single massive dose of vitamin Do in 
an oil-ether vehicle cures rickets at least as promptly as other methods of 
administration, and is at least equivalent to the other methods in its prophy- 
lactic effect, giving complete protection against rickets for at least three months. 
Impressions gained from clinical experience- are in conformity with these 
deductions. 
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CAPILLARY FRAGILITY AIST3 ]MENSES IN RHEU3FVTIC GIRLS 

Edward B. Browx, M.D., Ashla^-d, Ore., .vxd Y.vlen'Tixa P. YTassox, M.D., 

New York, N. Y. 


T his paper discusses the duration aud Hequency o£ menses in twentj -eight 
ambulant rheumatic girls, and records eapiUarv resistance in various phases 
of their menstrual cycle. "We are unable to locate a similar study. 

Capillary resistance was determined ■with a modified DaUdorf resist ometer, 
as pre'viously described.^ Capillary resistance is the minimal amount of suction 
(centimeters of mereurj- negative pressure) applied for one minute to the skin ^ 
of the forearm just below the anteeubital space, which produces one petechia 
or more. Normal values are dependent on many factors, including season and 
age. At age 13.4 years, the average for this group, capillarj’ resistance in non- 
rheumatic children is about 27 cm., and in rheumatic children, IT .4 cm.^’ - "When 
values of 10 cm. are obtained, capillary resistance is distinctly abnormal, and at 
D cm., eapillarj- fragility is extreme. 

Several diseases produce capillary fragility and excessive menstrual flow, 
sometimes hastening the appearance of menses. In scarlet fever, streptococcus 
toxin causes low capillary resistance^’ ^ and menorrhagia.* Measles is attended 
■with extreme capillary fragility® and menses in the presence of an attack may 
occur early and be more severe.* Pneumonia produces low capUlary resistance® 
and at times an excessive menstraal flow." If infection develops immediately 
after menstruation, recurrence of the bleeding may occasionally occur.* 

In rheumatic patients there is evidence of increased capillary perme- 
ability®’ ® and hemorrhagic phenomena.® ■ 

In normal subjects the age of menarche, duration of menses, and length 
of menstrual cycle may be quite variable. The peak age of menarche is ob- 
served at 13 years.*®’ **’ ** In one series of 10,000 cases it was 13.9 years.*® 

Puberty tends to be delayed in northern Europe (Scandinavia) while in Italy 
and Greece it may commence as early as ages 10 to 12.*® 

The duration of menses is usually three to five days,*®’ *® but both lesser 
and greater periods of menstrual flow occur in healthy girls. The length of the 
menstrual cyele was determined by Arey*® in about 1,500 women and" girls, in- 
cluding some 20,000 calendar records. The commonest length of 8,462 cycles 
(furnished by 585 persons) is twenty-eight days both for puberal girls and for 
adult women. The average length of all cycles is 33.9 days for girls and 29.5 
days for women. 

In this study, to determine variations m eapillarj- resistance, the menstrual 
cycle was divided into three stages: (1) premenstrual, from the fourth dav 
precedi ng menses to and including the first and second day of menses, (2) 


Omauatc'’Mt3Tca?School‘iJna Hosptt.U^of‘co?umbIa‘unwtS?w\S'^fl 

John and ilarj- R. Markle Foundation. unlter-itj and tuded bj- a ^rant from the 
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menstrual, from the third day to the end of menses and (3) intermenstrual, from 
the end of menses to the fourth da 5 ’- prior to next menses. The premenstrual 
stage arbitrarily included the first two days of menses since it has been shell'll 
that capillaiy resistance in normal healthy female subjects is lowest during the 
few days prior to and on the first and .second da 3 's of menstruation.^“’ 
Capillary resistance readings in twentj'^-eight rheumatic girls may be noted in 
Table I. 


Table I. Menstrual Data in Twentt-Eight Eheumatic Girls 


PATIENT 

AGE 

AGE AT 
MEN- 
ATICHK. 

DURATION 

or 

MENSES 

(DAYS) 

MEN- 

STEDAE 

CYCLE 

(DAYS) 

capillary resistance (cm. of 

HG suction) 

PRE- 

MENSTRUAL* 

AVERAGE 

MENSTRUAL* 

AVERAGE 

INTER- 

MENSTRUAL 

AVERAGE 

s. c. 

15 


5-6 

21-28 

20 

20 

(15,25) 20 

V. w. 

15 

13 

3-5 

24-30 

(15,25) 20 

25 

(15,15) 15 

N. D. 

13 

13 

5 

28 

15 

— 

(20,30) 25 

H.T. 

13 

12 

6-7 

28-42 

5 

10 

20 

N. B. 

13 

12 

6-7 . 

28 

— 

— 

(15,15) 15 

J. G. 

13 

11% 

4-5 

21-30 

— 

15 

(15,20) 17% 

Y. W. 

ll 

— 

4-0 

30 

20 

— 

15 

K. S. 

11 

11 

4-5 

— 

15 

10 

25 

H. W. 

15 

— 

5-0 

21-28 

(25,10) 17% 

10 

15 

E. F. 

14 

— 

4 

— 

— 

— 

■ 15 

C. M. 

IG 

13 

4 

20-28 

10 

— 

10 

B. W. 

14 

14 

7 

28 

(10,10) 10 

— 

(20,15,10) 15 

E. G. 

11 

10% 

3-7 

21-28 

— 

— 

15 

B. I. 

13 

12 

4 

28 

— 

35 

15 

L. L. 

14 

— 

4-14 

28 

— 

10 

15 

V. M. 

14 

— 

5 

— 

15 

25 

(20,25,15) 20 

T. M. 

13 

— 

5-8 

21 

10 

15 

20 

K.D. 

13 

12% 

5 

26-28 

15 



20 

L. S. 

12 

12 

5 

— 

— 



15 

M. P. 

13 

12 

3-4 

28 

25 

- 

25 

I. J. 

13 

— 

5 

— 

— 

— 

(15,15) 15 

L. C. 

14 

— 

3-7 

14-28 

10 


(10,15,20) 15 

V.G. 

12 

10 

3-4 

30 

— 

(20,15) 17% 

(15,20) 17% 

E. D. 

11 

11 

4-0 

28 

5 

(5,5) 5 

(5,5,15) 8 

F. A. 

10 

— 

4-5 

— 

10 


20 

E. G. 

11 

10 

5 

28-30 

— 



(20,15,5) 13 

E. P. 

15 

13 

4 

20 

— 



(10,20) 15 

A. A. 

15 

— 

4-7 

21-28 

(10,10) 10 

10 

(5,15,15) 12 

Average 

13.4 

11.9 

5.1 

20.9 

13.7 

14.4 

10.7 


•As defined in text. 


SUMM^VRY AND DISCUSSION 

Age of Menarclic . — The onset of menses tended to be earlj' in this group 
of rheumatic girls, records being available in only seventeen cases. Three girls 
started to menstruate at age 10. The average age of menarche was 11.9 years, 
in contrast to ISYo years, the average age for American girls.'* 

Length of Menses . — This averaged 5.1 daj's in twenty-eight rheumatic girls, 
several having periods lasting seven daj’-s or longer. In nonrheumatie girls, 
the average dui’ation is closer to four days. 

Menstrual Cycle . — The interval between menstrual periods averaged 26.9 
daj's, as compared with 33.9 dej’^s for nonrheumatie girls.'® 

Capillary Resistance . — The average capillary resistance during the four 
days prior to menses and the first two days of menses was 13.9 cm. It rose 
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sligMly to 14.4 cm. during the remainder of menses. In the mtermenstmal 
period capillai^^ resistance was 16.7 cm., a rise of 3.0 cm.^ over the premen- 
strual phase. It is generaUj^ accepted that some glandular influence, probably 
ovarian, is responsible for lowered eapiUai^- resistance and general tissue con- 
gestion in the premenstrual phase. However, this glandular influence on 
capillary resistance is not so great as that produced by a seasonal influence, 
which is worthy of comment. 

The seasonal influence on capillary resistance was noted by Roberts and 
her co-workers" in eighty-five institution children. These workers found that 
capillary resistance was 23 cm. in August and 16.5 cm. in April. In rheumatic 
children we- noted an even greater seasonal variation, capillary resistance being 
23.3 cm. in September and 14.2 cm. in February and March, a difference of 9.1 
cm. TV^e stated our belief that strcptocoecns toxin may be important in account- 
ing for these seasonal variations.^ ^ 

It was formerly held that mtamin C deficiency might explain seasonal 
variations in capillar}' resistance noted in large groups. Two factors, however, 
rale out the influence of this vitamin. The first is the failure of thirteen groups 
of workers either to improve capillar}' resistance by administering vitamin C 
or to find any definite relationship between blood ascorbic acid values and 
capillar}' resistance.^ The second weakness in the vitamin theory is that it 
does not explain the sudden drop in capillar}’ resistance noted in the fall.^' 

The sudden increase in capillary fragility noted in the fall is probably 
caused by increased amounts of streptococcal toxins in the blood following the 
first chilling weather.^ 

Seasonal variation in capiUaiy resistance may be the effect of streptococcal 
toxin in both rheumatic and nonrheumatic individuals. The streptococcus is 
uniformly present in all pharynges.^ Streptococcic activity is minimal at the 
end of summer and capillary resistance is highest at this time.. PoUo^ving the 
first chilling -weather in the fall, there is a ma.ss onset of streptococcic colds, and 
many s}'mptoms appear which might be caused by the streptococcus such as 
sniffing, hacking, muscular aches, sinusitis, and rheumatic fever. There is a co- 
incidental sudden drop in capillary resistance. However, the peak of strepto- 
coccic and rheumatic activity is reached in tlie spring when capillary resistance 
is lowest. 

In summary, then, it may be stated that while the glandular influence on 
capillary resistance seen in the menstrual cycle is considerable (3.0 cm.), it is of 
lesser magnitude than the influence of various infections, such as streptococcus 
infections, rheumatic fever, scarlet fever, pneumonia, and measles. These infec- 
tions not only lower capillar}- resistance greatly but may precipitate menses and 
produce menorrhagia.-*' '• “ 


CONCLUSIONS 

1. Bleeding phenomena in rheumatic girls are evidenced by an early 
menai-che prolonption of menses and shortening of the menstrual cycle. 

strii .,1 ^ndcncy is increased during the premenstrual and men- 

strual phase, at which time there is a diminished capiUar}- resistance amounting 
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lo 3 cm. of mercury suction. This capillaiy fragility is presumably under 
glandular control. 

3. An even greater influence in producing the capillai-y fragility and men- 
orrliagia of rheumatic girls is exerted bj’- rheumatic toxin. 
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Case Reports 


JIENINGITIB due to SADilONELLA jMAlsHATTAN 
Fbaxcis E. Jan-n-ey, 3LD., J.oies P. Cokway, ILD, a>-d K.\p.l H. Beck, JI.D. 

illLNYAUKEE, 'WlS. 

M eningitis caused hv a Salmonella organism has been reported in ninety- 
three instances. The mortality rate in the reported case.s has been high. 
Anong the drugs used, sulfonamides have been the most eftectne. bulta- 
guanidine is effective against Salmonella paratyphi A and Salmonella^ 
clioleraesiiis hut ineffective against other organisms of the Salmonella gioup. 
Sulfanilamide, sulfathiazole, and sulfadiazine have been used. 

The follo'^’ing report is of a one-inonth-old infant Tvho had enteritis ana 
meningitis caused by Salmonella manliafian and who recovered following the use 

of streptomycin. _ - , • 

This female infant was seen July 6 , 1946. At that time a history of having 
had a slight persistent diaiThea since the fourth day following delivery was 
noted. She was sent home from the hospital nuiseiy on the eighth day of life. 
She was breast fed with a complementax^* evaporated milk formula. The infant 
was initable, and had diarrhea. At the age of 17 days, a physician changed the 
formula to homogenized milk, but the dian-hea persisted.^ It was not until two 
daj’s prior to admission to ililwaukee Children’s Hospital at the age of one 
month that the diarrhea became severe, and the infant passed ten to twelve 
green, watery stools daily. 

The past historj' was as follows : the health of the mother during her pre- 
natal period was excellent; "Wassermann test was negative; and delivery was 
made b}’ low forceps. Although alleged to be three weeks premature, the child 
weighed 6 pounds, 8 oimces at birth and was peiffectly healthy. She was the 
fifth sibling. The family history was essentially negative for important 
hercditaiy diseases and also negative for infectious diseases during the mother's 
prenatal period. 

Physical examination on admission to ililwaukee Children's Hospital re- 
vealed a critically ill female infant one month of age, with a .subnormal tempera- 
ture and a tense anterior fontanel. Nystagmus was present and the child was 
slightly hypertonic. The phai-jnx was mildly injected. A spinal puncture was 
perfoimcd immediately. The fluid obtained was under moderately increased 
pressure, turbid, and opalescent. Further examination revealed 3,080 ceUs per 
cubic centimeter, a 4 plus Pandj', and 9 mg. per cent .sugar. A gram-ne*^ative 
organism was found and tentatively identified by smear as Bemophilus in- 
fluenzae. Immediate therapy consisted of intravenous 5 per cent glucose in 
1° restore hydration and 22.-5 grains of subcutaneous suHadiazine. 
This initial amount wa.s followed by 3.3 grains eveiy four hours (approximatelv 
.72 lo 3 grains per pound of body weight dailv). Because of the fenfatiVp 
identification of the organism as J7. influenzae type B, 100 mg of ^eSnder's 
anti-influenzal serum was given intravenously. No further seram theranv 
gnen because the laboratoiy later identified the organism bv culture as not 
_^j^ucnzac type B, but as Bacillus paratyphosns. Because of the conflicting 

partmpnt?f PcS-Urics! Ho-pltal and Marquette Unn-ersity School of ifedicine, Be- 
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laboratory reports, the organism was sent to Dr. P. E. Edwards of the 
National Salmonella Center, Agricultural Experiment Station, Lexington, Ey.^ 
Doctor Edwards identified the organism as S', manliattan (VI, Vlll, d, 1, 5). 
The identifying characteristics of this motile, gram-negative organism were as 
follows; lactose, negative; saccharose, negative; dextrin, negative; dextrose, 
acid and gas ; mannite, acid and gas ; maltose, acid and gas ; xylose, acid and 
gas; duleitol, acid and gas; salicin, negative; sucrose, negative; H 2 S, positive; 
indol, negative; gelatin, not liquefied; lead acetate, blackened in eighteen hours; 
litmus milk, acid. 

Streptomycin was given intramuscularly, 25,000 fig per pound body weight 
dail}’- in divided doses every three hours, and intratheeallj' 25,000 micrograms 
once dail.y, as recommended by Dr. Chester Keefer of the National Eesearch 
Council, Committee on Chemotherapeuties. Sulfadiazine therapy was continued 
until the organism was identified temporarilj’- as one of the Salmonella group 
(fifth hospital day). The amount of sulfadiazine given was approximately 2.5 
grains per pound bodj'- weight dai^'. During these five days of hospitalization 
the patient continued to become more spastic and developed difficulty in swallow- 
ing. At the time sulfadiazine was discontinued, the cultures of both the stool 
and spinal fluid showed the pathogen still present (Table I). The child was 


Table I. SuMitARy of Spinal and Cisternal Fluid Findings 


DATE 

7/0 

7/8 

7/9 

7/15 

7/10 

7/19 

7/24 

8/9 

8/23 

No. cells 

3,080 

3,480 

1,300 

05 

109 

177 


20 

12 

Sugar (mg. %) 

9 

25 

29 

33 

49 

32 

33 

48 

47 

Culture 

pos. 

— 

pos. 

neg. 

— 

neg. 

neg. 

— 

— 

Pandy 

++ + 

+ + 

+ + + 

+ + 

+ + 

+ + 

+ + 

+ 

tr. 


having momentary twitchings and convulsions, and the spinal fluid was becoming 
more difficult to obtain from the lumbar level. Heparin was not given intra- 
theeally as advised by Alexander,® but small amounts of air were injected intra- 
theeall}^ in the hope that a complete block would not occur. A block, however, 
did occur, and cisternal taps had to be resorted to for the intrathecal injections 
of the streptomj'cin. The condition of the child on the sixth day was very poor. 
She was coniuilsing continuously, even vath phenobarbital sedation. 

On the tenth hospital day, 60 c.c. of blood were given intravenously and 
it was noted that from that day on the fever became of a low-grade type. 

On the tenth day of streptomycin therapy, a rash was noted, particularly 
over both lower extremities and on the chest. Most of the lesions were erythema- 
tous, some were of the roseolar type, and some were peraistent, large wheals of 
the angioneurotic edema type. There was marked dennographism. This erup- 
tion rapidly disappeared on cessation of streptomycin administration on the 
fourteenth hospital day. The dermographism, however, persisted for a longer 
time. The rash was considered to be due to a streptomycin toxic manifestation 
rather than one produced b.v meningitis. 

The spinal fluid became negative for organisms on the sixth hospital day 
(four days after streptomycin was bc^in), and the stool cultures ivere negative 
on the fourteenth day. The spinal fluid was again obtained by lumbar puncture 
on the thirty-fifth hospital day. and it Avas assumed that the spinal fluid block 
was released spontaneously. Blood culture Avas never positiA^e for organisms. 
It is regrettable that a blood culture aa'os not taken until after the spinal fluid 
became negative. At no time Avas a posiitA’e agglutination reaction obtained Avith 
the child’s serum, as expected, because a child this age does not readily manu- 
facture antibodies. On discharge (the fiftieth hospital day) the child appeared 
in good general health (haA’ing gained one pound, 14 ounces since admission) : 
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the neck n-as not stiff; the pupils were equal and reacted to light; no ptosis 
or nystagmus Avas present; and there was no facial palsy. Two weeks after dis- 
charge the child was rechecked in tlie clinic and at that time no abnormal 
neurologic findings were present. _ ... 

In the hope of ascertaining the source of the infection, epidemiologic studies 
were begun by the ililwaukce City Health Department. All contacts of the 
child in the home and in the hospital where the child was born were e.x'amined. 
This included father, mother, grandparents, doctors, nurses, and nursery aides. 
Urine and stool cultures were obtained from everj'one known to have been or 
suspected of having been in contact ^vith the child or its food. Blood agglu- 
tinations were done on the immediate famih'. No ertdence of earners was found. 

SUAIMARY 

1. The case of a patient with S. manhdifan meningitis is reported. This 
is the first ease of S. manliattnn meningitis reported in the literature. 

2. Recovery without sequelae followed treatment of the case ndth strepto- 
mycin. 

3. Beeau.se of a block of the spinal fluid, the cisternal route of administra- 
tion had to he used. 
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HYPBETKOPHIO PULIMONAEY^ OSTEOAETHROPATHY 


Charles Gottlieb, M.D., Herbert S. Sharlin, BI.D., and Harold Feld, M.D. 

Ne\y York, N. Y”. 

I T IS well established that among adults the condition Imown as hypertrophic 
pulmonarj’" osteoarthropathy (Pierre-Marie-Bamberger’s Disease), found in 
long-standing pulmonary or cardiac disease, is not uncommon. However, most 
authorities agree that the condition is rare in children. Caffej'^^ states that in 
twentj' years at Babies’ Hospital no cases have come to his attention. That tlie 
condition does occur more often in children than is suspected is noted by Ken- 
nedy, who describes a case in a 71/^-montli-old infant with multiple lung abscesses 
and bronchopneumonia. 

A few instances of this condition and its rarity have also been noted by 
othei’s. E. Miller’" reports a case of a 14-5’’ear-old boy with reticulum cell sar- 
coma of the th.vnius. Kline reports another ease in a 14-year-old boy witli 
tuberculosis of the knee, spine, and lungs. D. M. J. Miller’" reports still an- 
other ease in an 8-3'ear-old child with pneumonia and purulent bronchitis. He 
also quotes Whitman, Davis, Thorbum, and Gillet as having seen cases of hjqier- 
Irophic pulmonaiy osteoarthropathj' in children. 

ETIOLOGY 

The underijdng causes are man.v, but the primary precipitating etiologie 
agent of this condition is stiU unluiomi. H.rpertrophic pulmonaiy osteo- 
arlhropath}^, as the name implies, is most often associated ivith, and secondary 
to chronic pulmonaiy infections, usually lung abscess, bronchiectasis, bronchial 
asthma of long standing, chronic bronchitis, and late carcinoma of the lung. 
Pulmonaiy tuberculosis is one of the few chronic conditions of the lung in which 
this bonj' alteration is verj'- infrequentlj’^ found. However, Kessel” reports 
that among 100 patients vdth advanced pulmonaiy tuberculosis there were some 
manifestations of hypertrophic pulmonary osteoarthropatlij'- in certain cases. 

The second underijdng cause is chronic heart disease, espeeiallj’- the con- 
genital^ type. The condition is also ascribed to other capses of lesser impor- 
tance, i.e., chronic diseases of the liver and intestinal tract, polj'cjdhemia vera, 
lijqiothyroidism, thjunie tumors, and other mediastinal growths. Dj^spituitarism 
lias also been considered one of the causes. 

Hypertrophic pulmonary osteoarthropathy of idiopathic type and unknown 
etiology in families has also been described Iw Freund," Campbell, and Saeosa.'' 

In reference to the primaiy etiologie agent for this disease, Mendlowitz 
and Leslie’^ have been able to preproducc this pathologic entity experimentally 
in a dog bj'^ the anastomosis of the left auricle to the left pulmonaiy arteiy. 
This resulted in an increase of cardiac output. It was concluded that the bony 
changes produced maj' have been due to the constantty excessive periplieral 
blood volume increasing periosteal nutrition and thus stimulating bone pro- 
liferation. 

Other investigators, such as Funk’’ and Kessel,” ascribe the alterations of 
the periosteum to toxins or venous stasis. 

PATHOLOGY and CLINICAL FINDINGS 

The cortical bone maj* become thin wliile the periosteal tissue will thicken 
oecasionall.v to as much as 6 to S mm. Evcntualty hj-alinization will take place 

From tlic Dep.irtment ol R.iaiolog}', New York City Hospital. 
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ana finally ossification oi'tlie pcriostenm, wliase cxtcraal surface may merge 
with the skeletal muscle. This ossified penosfemn, Jiamng an irregular contour, 
max become indistinguishable from the underlying cortical bone. 

■ The rapidity of development of these bony changes vanes considerably. 
In some cases, periostitis develops within a few months after the initial pnl- 
monarc' disease. In others, the hony alterations may not develop until many 
vears." The changes usually involve the distal thirds of the long bones, and 
may affect the ulna, radius] tibia, and fibula. To a lesser extent the humerus, 
femur, carpals, metacarpals, and proximal phalanges may be involved. The 
process later extends proximally, and may involve the entire bone. 

The early joint changes are confined largely to the periarticular tissues. In 
the later stages, erosion of the cartilage, lipping at the articular edges, and 
even a moderate degree of ankylosis may develop. Pain may accompany the 
periostitis and these arthritic changes. 

Cliihhing of the fingers and/or toes is always found associated witli byper- 
(rophie pulmonary osteoarthropathy ; it merely represents the first stage in thi.s 
disease. The phenomenon of clubbing is due to .soft ti.ssue swelling and irsually 
is not as.sociated with thickening of the terminal tufts or overlying peidostitis. 

Both the periostitis and the clubbing may diminish in .sevei’itr and became 
less marked in proportion to the improvement of the .suppurative pidmonan' 
condition. They may even disappear entirely, only to recur with the exacerba- 
tion of the pulmonarj’ disease. However, the condition is not always a reversible 
one, and the bony changes may remain permanently, even though the patient 
may be clinically cured. 

Some authors report peculiar facial alterations associated witlj this con- 
dition. This consists of a thickening of the subcutaneous tissues about the no.se 
and malar prominences, so that the nose and faeies assume a globular appear- 
ance, Prognanthism may be observed, but it is not as marked as in acromegaly. 


C-ASE HISTORY 


The patient i.s a 2-yeav-oM white female, admitted to New York City Hospi- 
tal on April 1, 1946. Her chief s>Tnptoms were chronic cough of four months' 
duration, considcralile weight loss, and anorexia. The cough was not pro- 
ductive. 

Present Illness . — Since Januarj', 1946, when the patient developed a “cold” 
not responding to therapy, slie iras ill with cough, dyspnea, and loss of about 15 
lbs. Tlie child had a normal birth; her diet was adequate. Five older siblings 
are all living and well. The mother is in good health ; the father died, cause 
unknown. There have been no previous illne.s.ses and no familial history of 
tuberculosis or any other contact infection. 

Physical Examination . — The patient appeared chronieallv ill and emaciated 
with drawn faeies. Temperature was 99° P.; pulse, 120 per minute: resph-ation 
rate, 40 per minute. 

Findings were essentially negative except as noted below. 

IJcad and h eeJ :. — Moderate po.sterior cervical adenopathy, not tender. 

restricted during respiration, 'especially on the 


Heart was normal, except for tachycardia. 

Lungs showed tactile fremitus, diminished on the right side anteriorly and 
posteriorly, and there ivas dullness to percussion in the same rerions The 
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Extremities . — Slarked clubbing of the distal ends of all fingers and toes 
was present. 

Course . — On the daj' of admission a roentgenogram of the chest (Fig. 1) 
showed that the light lung was collapsed and a hydropneumothorax was present, 
the fiuid level being at the fourth intei-space anteiiorljr. A thoracentesis was per- 
foimed the following day, but only a few drops of turbid, blood-tinged material 
were obtained. Smear of this fluid showed a considerable number of pus cells, 
but was negative for any bacterial pathogens. The patient was given multiple 
small blood transfusions and placed on penicillin therapj’^ (20,000 units every 
three hours) . Temperature course was ver 3 >- irregular, at times reaching 101° F., 
and the patient showed no significant response to penicillin therapj^. This 
therapj' was given in long repeated courses throughout the period of illness. On 
April 29 the patient’s cough became productive of a small amount of cream- 
colored sputum. Repeated roentgenograms of the chest showed slight diminu- 
tion in the amount of fluid at the right base. Otherwise, the findings were un- 
changed. 



Fig. 1. — ^Roentgenogram of chest on day of admission shows collapse of the right lung and 
nuid le\el at fourth anterior interspace. Heart and mediastinal contents are displaced slightly 
to the right. 

Bronchoscopy on May 2 showed a large amount of mucopurulent material 
present in the right main bronchus. The pus had no foul odor. A bronchogram 
showed no evidence of bronchopleural fistula at this time. 

On June 7 a thoracotomy was performed bj’- partial resection of the eightli 
rib. Considerable pus was drained and thereafter the child began to show 
slow but definite clinical improvement. The temperature still rose to 101° F. 
at times. Clubbing of fingers persisted in the same severity. Roentgenogram 
of long bones taken Julj’ 3, 1946, showed considerable thickening and periosteal 
prolifei'ation in the femur, tibia and fibula, radius, and ulna bilateraUy, in- 
cluding the distal half of both humeri. Repeated radiographic study of long 
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bones on July 25 slioired no change in this periosteal proliferation (Pigs. 2 
and 3). A diagnosis of hj-pertrophic pulmonary osteoarthropathy was made sec- 
ondary to the chronic empyema. 

The subsequent course of illness was essentially unchanged, except for de- 
velopment of a bronchopleural fistula. On September 5, temperature rose to 
104° P. and did not fall. More e.xtensive rib resection was performed by partial 
removal of the fifth to ninth ribs on the right side. Very little drainage was 
obtained. The temperature fell somewhat, and the child showed some clinical im- 
provement. Roentgenogram of the chest at this time showed slight re-expansion 
of the right upper lobe; less fluid was present at the right base than on premous 
examination. Othemise, findings were essentially unchanged. 



Blood counts during tlie course of the ^ ^ 

solute lymphocytosis. This was attributed to the chronicity of thfiUne“^. ’ 

toward liypoplasia of both the myeloid andTvSSS seS’ ' ^ 

were not consistent udth that of the lymphoblSmas L TeuSa. ^ 
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Repeated smears and cultures throughout the course of the illness taken 
from sputa, bronchoscopy, and from several thoracotomy procedures were neg- 
ative for tubercle bacilli. Guinea pig inoculations were also negative. At times 
crj-ptococci were found in some cultures; Staphylococcus aureus and Gram- 
positive rods and Bacillus pyocyaueus were also found. On July S, and through- 
out the course of the illness after this date nonspecific j'eastlike fungi were 
found. These increased in amount as the illness progressed. 

Slany courses of penicillin therapy were instituted, including local irriga- 
tion into the pleural cavity. Sulfadiazine was also given in adequate doses for 
some time. However, during all the time described, remissions were onlj’- to be 
followed bj’’ exacerbations. The latter were of decreasing severity. 



Fig. a.—Roentgrenoffram of lower extremities taken July 3, 194G, shows considerable thickening of 
the periosteum along the shafts of the tibia and fibula, bilaterally. 


On October 12, streplomyein tlierapy Avas begun, using 25 mg. per kilogram 
per day. 

On October 19, the patient was transferred to Babies’ Hospital for special 
thoracic surgery. 

Transfer Diagnosis . — (1) chronic pyopneumothorax, right side, and (2) 
hypertropliic pulmonary osteoarthropathy was the diagnosis. 

Laboratory Data. — ^^Yassei-mann and Mazzini blood reactions were neg- 
ative ; urinalyses were repeatedly negative. 
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April 4 1946. the red blood cells Tvere 3,100,000; hemoglobin 11.0 Gm ; 
wMte blood’ cells. 8,000; neutrophilcs. 40 per cent; Ijonphocytes, 40 per cen , 

monocytes, 12 per cent; and bmphoblasts, 8 per cent. 

Slay 11, blood cholesterol was 106 mg. per cent; cholesterol ester, 66 mg. 

per cent; and albumin globulin ratio, 3.2/4.3. 

jilay 24, the blood culture was negative. Eepeated blood cultures on severa 
later occasions were negative. 

hlay 2.5, the Congo red test was 62 per cent present in serum after one hour. 
Julv 30, red blood cells were 4,700,000; hemoglobin, 11.0 Gm.; white blood 
cells, 13,250; neutroiihiles, 20 per cent; l>Tnphocytes, 76 per cent; eosinophiles, 
2 per cent; monoc 3 'tes, 2 per cent; numerous toxic granulocytes were noted. 

September 18, red blood cells were 4,600,000; hemoglobin, 11.0 Gm. ; white 
blood cells, 25,000; neutrophilcs, 11 per cent; Ij-mphocj-tes, 81 per cent; mono- 
ejtes, 7 per cent; hasophiles, 1 per cent; numerous to.vic granulocjdes were noted. 


coxcLuaox 

1. The rarity of hjpertrophic pulmonary' osteoarthropathy in children is 
noted, together with a brief review of the literature of the condition. 

2. A ease history is presented of a 2-3'ear-old child liaving chronic pj’O- 
pnenmothorax, associated with hypertrophic pulmonaiy osteoarthropathy. 

The authors frish to acknoirledge their gratitude to the Pediatrics Departinent, City 
Hospital, New Tork, for their cooperation in the production of tbi.s paper. 
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FATAL SICKLE CELL ANEMIA IN A ONE-MONTH-OLD INFANT 

Shiblet M. Cohen, M.D., Bertram W. LIieler, M.D., and Harry W. Orris, M.D. 

New York, N. Y. 

S INCE Herrick* first described the entity of sickle cell anemia in 1910, recur- 
ring reports have appeared in the American literature discussing the disease, 
its appearance, its manifestations, and tlie outcome. It is not the puiTiose of 
tliis paper to review the disease in its entirety, but rather to emphasize the 
oeeasional early onset and to re-emphasize the criteria for diagnosis. 

A differentiation must be made between sickle cell anemia with crisis and 
“sicklemia,” the siclding trait without anemia. Sicklemia is characterized only 
lyv the appearance of true sickle cells in sealed moist blood preparations without 
anj’- hematologic evidence of anemia or any constitutional evidence of increased 
blood destruction. The incidence of sicklemia has been described as occurring 
in from 5 to 10 per cent of American Negroes.^ Not more than 10 per cent of 
such individuals went on to develop the associated anemia Sydenstricker^ did 
not encoimter an instance of sicklemia in a series of over 1,000 white individ- 
uals, and has reported an incidence of the siclding ti’ait in 7 per cent of 1,000 
negroes examined. In the outpatient department of Babies’ Hospital* the blood 
of 150 Negro patients was examined, and thirteen or S.6 per cent showed latent 
sickling, while the blood of white children did not show this phenomenon. 
Cooley® found 7.5 per cent incidence of sicklemia among Negroes in Detroit. 
Despite the failure to demonstrate the occurrence of the sickling trait in pure 
white persons when mass surveys wei’e conducted, isolated cases of sickle cell 
anemia in patients of undoubted white heritage have been reported from time 
to time.®'® Elliptocytosis of the red blood cells, vuth and without an associated 
anemia, has been described as occurring with a familial incidence in white people. 
This must be differentiated from the true sicklemia and sickle cell anemia. The 
condition was originally described by Dresbach in 1904, and lately has been ex- 
tensively reviewed by Lambrccht,® Wyandt and associates,*® and by Huck.** 
Sickling has been reported at all ages, and in the neonatal period.® Mul- 
herin’® e.xamuied the peripheral and cord blood of two infants whose mothers 
wore suffering from sickle cell anemia, and found tj'pical sickle cells. The peak 
incidence is during childhood, with a sharp decline following adolescence. Thei’e 
have been some cases reported during infancy, the youngest of which was re- 
ported bj- Wollstein and Kreidel* at 3 montlis of age. Branch*® repoited a ease 
in a 6-month-old infant. Experience has shown that the earlier the onset occurs, 
the more severe is the disease and the poorer is the ultimate prognosis. While 
intereurrent infection is the most common cause of death in young children 
with tlie disease, AYollstein* feels that, in some fulminating eases, death may be 
caused by the anemia, per se. 

The criteria for the diagnosis of siclde cell anemia are those for the diag- 
nosis of any acute and chronic hemolytic anemia with the addition of demon- 
strable sickling of the ciytliroej'tes, more commonly in incubated wet xirepara- 
tions and occasionally, where the disease is severe, in tlie stained blood film. 
Other causes for hemolysis should be excluded. It is a heredofamilial disease 
transmitted as a Mendelian dominant, subject to crisis and spontaneous remis- 
sions. The diagnosis of sicldemia may’^ be established by demonstration of the 
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tvoicallv misshapen erj'throcytes in wet blood preparations f^ter <.wenty-four 

hours, and by the confimatoi^' differential sedimentation 

and carbon-dioxide saturated specimens of venous blood as desciibed bj 

and Burch.” ... 

A case of sickle cell anemia in crisis with fatal termination in a one-month- 
old female Puei-to Eican infant is presented. 

J C., a one-month-old Puerto Eiean girl, was admitted to the Pediatric 
Serrdce of Lincoln Hospital for fever and incessant crjnng of one day s dura- 
tion. She had been a premature baby with a biifh weight of 5 pounds and 2 
ounces. Following an uneventful ten-day neonatal course in the premature 
nurserj' of this hospital, during which she had gained SY 2 oz., she had bimn 
discharged home. On readmission her weight was 6 pounds and 12 ounces. On 
physical examination a red and moderately bulging left eardrum was^ seen. 
Temperature was 102.4° F. The leucocytes numbered 13,200 per mm.® lyith 66 
per cent poljTnorphonuclears and 34 per cent IjTuphoej-tes. Hemoglobin was 

11.5 Gm. per 100 c.c. by the Sahli method. Urinalysis showed two to three 
erj'throcytes and one to two leucocytes per high power field of a voided specimen. 
The urine was negative for albumin, glucose, and acetone. The day after ad- 
mission, the left car began to show a watery, white, purulent discharge. The 
temperature rose to 104,4° F. She was started on intramuscular penicillin, 
10,000 units immediately followed by 5,000 units every three hours. The follow- 
ing day the temperature was 103.0° F. and the discharge from the ear continued. 
Sulfadiazine, 0.1 6m. everj^ four hours, was begun. Because of questionable 
nuchal ri^dity, a lumbar puncture was done and completely normal spinal 
fluid was recovered. On the following day, the fourth' day of hospitalization, 
the patient was observed to be jadndieed. Examination of the blood at that time 
showed the following; red blood cells, 2,24 million per millimeter;® hemoglobin, 

5.5 Gm. per 100 c.c.; hematocrit, 23 per cent; white blood cells, 26,200 per 
millimeter®; polj'moi-phonuclcars, 26 per cent, hurphocytes, 68 per cent; mono- 
cytes, 6 per cent; and nucleated red blood cells, 2 per 100 leucocj'tes. The I’cd 
cells were normochromic ivith mild anisocj-tosis and poikilocj’tosis. No sphero- 
cytes were seen, but there were occasional target cells. Urinalysis showed uro- 
bilinogen to be present in 1:5 dilution but bile could not be detected. The 
benzidine test for blood was 4 plus, and 15 to 20 red blood cells per high power 
field were observed on microscopic examination. Bleeding time was 4 minutes, 
20 seconds, and the clotting time was 1 minute, 10 seconds. The blood Van den 
Bergh reaction w-as immediate direct and the icterus index was 130 imits. The 
cephalin-eholesterol flocculation test was plus-minus. The patient was given a 
transfusion of 50 c.c. of typed and cross-matched Eh-positive, tj^pe 0, citrated 
whole blood. The sulfadiazine was discontinued. On the fifth hospital day the 
stained blood film showed many tjqiical sickle cells. A moist preparation then 
showed marked initial sickling and 80 per cent sickling after incubation for 



*•- J X 1 * • ^ persisted at about 102,4° F. and 
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c.c. and there were 2.45 million red blood cells per millimeter.^ The car had 
returned to normal by the ninth day, and, as tlie baby had been afebrile for 
the premous two daj’s, penicillin ivas discontinued. Tlie hemoglobin was 5.5 
Gm. and there were 1.24 million red blood cells. Transfusion of 90 c.c. of 
eitrated whole blood was done. The temperature remained normal and the 
child ate well until the twelfth hospital day, when the temperature again rose 
to 103.8° F. PFvsical examination at this time was negative except for the 
persistence of the icterus. The temperature returned to normal in two days 
without treatment. On the fifteenth day the child began to have diarrhea and 
to refuse feedings. A moist preparation of the peripheral blood made at this 
time showed mai'ked sickling. The next da.v she was observed to moan con- 
stantly and seemed to have an expi'ession of anxietj- and pain. There was a 
gi'oss increase in the degree of jaundice. A tubular mass could be palpated 
emerging from under the inferior edge of the liver in the right upper quadrant 
and descending to ivithin 2.5 cm. of the level of the umbilicus. Hemoglobin was 
9.5 Gm. and there were 3.05 million erythrocytes. Leucocytes numbered 19,900, 
of which 78 per cent were neutrophiles. Fully realizing that this development 
might be a manifestation of the sickle cell crisis, still the possibility of a surgical 
abdomen could not be ruled out. Later the same day, the skin overljdng the 
mass became reddish-blue and the child began to exhibit symptoms of respiratory 
distress. Surgical consultation was obtained and a laparotomj’- was decided 
upon. After supportive therapy by whole blood transfusion and intravenous 
electrolytes, the abdomen was explored. Large mesenteric lymph nodes were 
the only abnormalities found. The downhill course continued postoperatively 
and exitus oecun'ed after six hours. 

On autopsy, it was seen that the child was markedly icteric. There Avere 
numerous eeehymotic areas over venipuncture sites. 

The trachea showed an edematous and congested mucosa. The lungs were 
pinkish-grey in color with man}’- whitish areas over all surfaces. These areas 
were from one to 10 mm. in diameter and slightly raised above the surrounding 
surface. On section, the v'hitish plaques ivere seen and the alveoli and smaller 
bronchi exuded a whitish — reddish — yellow thin fluid. The esophagus had a 
yellowish-gray mucosa, and, in its louder third, there were numerous areas of 
punctate hemorrhage. The pericardial sac contained some bile-stained fluid. 
The heart was of normal size, but very pale pink in color. The myocardium, 
on section, was pale. 

On opening the' abdominal cavity, the intestines were seen to be distended. 
Numerous areas of hemorrhage were seen throughout the serosa. The liver 
was slightly enlarged, and, on section, exhibited a pale brown parenchyma with 
bile-stained canaliculi. The spleen was slightly enlarged, had a thin, smooth 
capsule, was reddish pui-ple in color, and had a firm consistency. On section 
of the spleen, a mottling was observed with areas of bromi and deep red colora- 
tion. The stomach contained about 50 c.c. of chocolate-colored viscid fluid when 
opened. The mucosa was grayish, had engorged vessels, and showed numerous 
punctate hemorrhages. The small bowel showed moderate injection of the 
mucosal vessels. At the terminal end of the ileum were noted small grayish 
discrete areas disseminated over the mucosa and continuing into the large bowel 
as far as the distal portion of the descending colon. The kidneys were enlarged, 
grayish-yellow in color, with many wedge-shajied dark jrarple areas. Punctate 
hemorrhages were found all over the cortical surfaces. AVhen sectioned, the 
pyramids and papillae were found to be bile stained. Tliere wore thromboses 
of the interlobar arf cries. Areas of bipolar infarction were seen in both kidneys. 
The adrenals showed hyperemic mcdiillac. Tlie mesenteiy was greatly injected. 



COHEX ET AL. ; 


FAT.VL SICKLE CELL AXEIILV 


471 


Tlie h-mph nodes ^^•cre enlarged, Imt shoived no grass invasive tendencies Tliere 
M-as a marked hemorrhagic cystitis of the Madder tngonc, and spottj- small 
hemorrhages of the rest of the bladder mucosa. The ureters mere greatly dilated 
and hj-pei-trophied, ivith a swollen ostia and diffusely thickened purpli.sh-red 
hemorrhagic mucosa. There was a stenosis of the ureteropelvic junction on the 
left side. 

ilieroseopie examination of sections of the spleen and kidney showed occa- 
sional tj-pical sickle cells. Dr. Peter Vogel, the consulting hematologist to this 
56 ^ 400 , 11^0 examined the tissue sectioiLs and the films of the peripheral blood 
and tihial marrow taken during life, confirmed the presence of typical sickle cells. 


COIIIIEXT 

We have presented a case of sickle cell anemia. Two unusual features com- 
bine to make this case worth reporting. The first feature, the early onset at 
one month of age of sickle cell anemia in crisis, has not been previously described. 
It is likely that the hemolytic crisis in this case was precipitated by an infectious 
process, acute purulent otitis media. 'While chemotherapy and penicillin con- 
trolled tlie infection in a reasonable period of time, yet once the hemolytic process 
liad been established, its course became rapidly progressive despite supportive 
therapy. Tlie second noteworthy feature was the disparity between the amount 
of sickling observed in the early wet preparations during life, when SO per cent 
of the red blood cells sickled in twenty-four hours, and the later wet preparations 
and the tissue sections obtained post mortem. In the latter, while some sickling 
was obvious, it was much less in degree than previously. It may be that the 
transfusion of normal eiythroej’tes plus the hemolysis of the patient’s cells so 
diluted the abnormal forms as to account for this apparent decrease in the 
percentage of cells showing sickling. On a quantitative basis, the child’s blood 
volume has been calculated as about 400 c.c. and the amount of whole blood 
transfused into the patient was measured at 315 c.c. Thus it may be seen that 
better than 75 per cent of the patient’s blood vobune at the time of death con- 
sisted of normal cells. All the transfused blood was fi’eshly drawn and may be 
considered to have an e.xpeeted viability of at least thirty days, about twice' the 
period over which the transfusions were given. 

The acccssorj- evidence of a hemolytic process, essential for the diagnosis of 
sickle cell anemia in crisis, was present in our patient. The rapid reduction of 
hemoglobin content of the blood from 11.5 Gm. on admission to 5.5 Gm. on the 
fifth hospital day;_ the development of concurrent clinical and laboratory evi- 
dence of^ marked icterus;^ and the plus-minus eephalin-cholesterol flocculation 
test are indicative of rapid hemolysis and jaundice of extrahepatic oririn. In 
passing, it should he remarked that sickle cell anemia in crisis is not infre- 
fiuently accompanied hy symptoms and signs referable to the abdomen and 
sunu atmg an acute surgical emergency. In our ease the masquerade was so 
oficetne tliat laparotomv was done. We have purposely refrained from eom- 

monlmg upon or stressing the patient’s race because of the impossibility of 
accurately evaluating its time status. or 


smuiARv 
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ENCEPHALITIS ASSOCIATED WITH HERPES ZOSTER 


George W. McCormick, M.D. 

Staten- Island, N. Y. 

P OSTINFECTIOUS encephalitis complicating the acute exanthematous dis- 
eases is a relativelj- common occurrence, but encephalitis ass(^iatea 
herpes zoster is a rare event, even though the close relationship between the 
A-irus of chicken pox and that of herpes zoster has been recognized for some time. 
The following case is, therefore, of interest. „ -r-- i., -rr 

T S , a white male child, aged 6 veai-s, was admitted to St. Vincent s Hos- 
pital, Staten Island, on Aug. 7, 1916, with complaint of drowsiness, paralysis of 
the right side of the face, and weakness of the right leg. He had been well 
until four days prior to admission, when he began to run a low-grade fever and 
to complain of frontal headaches. On the day before admission, the mother had 
noticed a “rash” on both buttocks. These ^'mptoms continued until the day 
of admission, when the right facial paralysis and weakness of the right leg 
was noticed and the family physician recommended hospitalization. 

On examination, a fairl}- well-nourished and well-developed boy was noted, 
who appeared to be only moderately ill. The temperature was 101.6° F ., respira- 
tions were 30 per minute and pulse was 120 per minute. The patient appeared 
to be quite restless, but was yawning constantly. Although he seemed quite 
alert, he was able to answer only yes or no to questions. There was right facial 
palsy and a positive Babinski reflex on the right side. The fundi were hj-peremic, 
but otherwise normal. Herpetic lesions were present on both buttocks in areas 
correspondmg to the cutaneous distribution of the second and third sacral seg- 
ments. The spinal fluid was clear and showed no increased pressure. The cell 
count was 0, Pandy test was negative. The sugar was 50 mg. and the chlorides 
660 mg. The red blood count and hemoglobin were normal, but the leucocyte 
count was 3,700 per c.mm. with the follouing distribution : .small Ij-mphoejTes 
14 per cent, mononucleaix 6 per cent, polymorphonuclear neutrophiles 79 per 
cent, and plasma cells 1 per cent. The spinal fluid Yfasserman and colloidal 
gold tests were negative. The urinalysis was also negative. 

On the follon-ing day, in addition to the above findings, the patient exhibited 
a complete right hemipai’esis, as iveU as incontinence of urine and feces. An- 
other spinal fluid examination showed no abnormal findings. A diagnosis of 
a Strumpel-Lichtenstem encephalitis associated with hei’pes zoster was made. 
Treatment consisted of intravenous hj-pertonic glucose, as well as intensive vita- 
min B complex and vitamin C therapy. 

The patient continued to run a low'-grade temperature for a week. A YoR- 
mer patch test was negative. Three das's after admis-sion, the superficial and 
doep reflexes returned on the right side, and on the next day he began to move 
his right mm and leg, although the right Babinski reflex was still present. The 
right facial paralysis was less pronounced and the incontinence was no lonf'er 
absolute. 


The patient uas discharged to his home for further convalescence eighteen 
days after adinission. A physiotherapeutic regime of massage, galvanism, and 
nctne and passive exercise of his right arm and leg was instituted. He was seen 
one month after discharge. It was noted that he was walking, but did n^ have 
complete range of motion of Ins right foot. The right fingers were flexed and 
spastic and he had difficulty in moving them and in grasping. The ri<Tht facial 
pals,- had noarir clmrf. Ho still showed a modeprte motor ophsSa bS“ o 
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sensory aphasia. It is felt that it is too soon to evaluate this case as to the 
degree of permanent paralj^sis, Parldnsonism, behavior problems. 

Of interest in the case is an apparent familial susceptibility to a neurotropic 
virus. Two days after this patient was admitted to the hospital, the family 
physician reported that another sibling, aged 2 years, had developed bilateral 
herpes zoster over the same areas as her brother. This did not progress to a 
clinical encephalitis. In hlay, 1946, a first cousin of the patient, a white male 
child aged 11 months, died of a measles encephalitis after an illness of about a 
week. 

A cursoiy review of the literature does not reveal anj^ ease reports of this 
syndrome occui’ring during cliildhood. The case reported b 3 '^ ICrumbolz and 
Luhan^ was that of a 5S-year-old woman. Thalhimer’s- patient was 72 j^eai’S 
old and Biggart’s and Fisher’s^ was 63 years old. The onlj’^ case Avith comparable 
sequelae was the one reported by Bellavitis^ in a psj-chotie patient age 53 jmars, 
who had suddenly developed lierpes zoster in the distribution of the second to 
the fourth cervical segments on the left side. Eight days later, palsj"- of the 
peripheral t.vpe developed on the same side of the face and a few daj^s later hemi- 
poresis developed on the left side. In all of these cases, cerebral sj’mptoms de- 
veloped more than a mouth after the onset of the herpes, in contradistinction 
to our patient', Avhose cerebral sj^mptoms coincided with the onset of the eruption. 
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The Academy Study of Child Health Services 


A KEVIBW OF PROGRESS AND A PREVIEW OF PLANNING 


Harinf' been present when the Academy’s Study of Child Health Services was rst 
placed upon the planning boards, having attended its launching upon rather uncertain 
seas at the annual meeting in Detroit early in 19tG, and having ■natched its development from 
the position of sponsor and adviser, it seems appropriate and timely to review its progress 
and also to gaze into the crystal in an attempt to see where we may be at the end of another 

Annual meetings of the Academy present an excellent opportunity to take stock of the 
progress which has been made and 'to build upon the steps already surmounted, others 
leading toward further endeavors. The meeting held recently at Pittsburgh emphasized two 
significant facts. First, the Academy’s Study had grown far licyond the anticipation.": which 
even its most enthusiastic proponents originally expressed. Second, the efforts of its 
members, both singly and collcctivelj-, during the preceding year bad brought the Academy 
into a position of prominence and responsibility which demanded energetic planning if it is 
to make full use of the wealth of factual data now becoming available. 

A little over one year ago, at onr meeting in Detroit, Dr. John Hubbard, who had only 
a short time before been appointed director of the Academy’s Study, brought before the 
meeting the plans which bad been evolved to launch this project upon a nation-wide scale. 
The responsibility of obtaining the desired information was placed in the hands of State 
Ciiairmen. This responsibility was accepted with considerable misgiving. Indeed, there were 
those who que.stioned if the job could be done at all. How, houever, although the Study is not 
completed, it has gathered .<ueh momentum that it would be impo.'sible to stop it. It wa' 
reported at Pittsburgh that the Study had been organized and was being successfully pursued 
in all States, including the District of Columbia and the Territory of Hawaii, with the single 
exception of one State, wliich it i« hoped nill follow Foon. About a dozen States have com- 
pleted the collection of information and have sent their qucidionnaires to the Central Office 
for .statistical anaU’sis. It is e.xpected that all States will complete the collection of informa- 
tion by July of this year. 

The fir.st tangible results of the Study came to light at Pittsburgh in the form of a 
weiglity volume which was distributed as a preb'minarj- draft of the Study of Child Health 
Services in Horth Carolina, our “pilot” State. This was put into the hands of the Executive 
Board, the Academy Committee, and all State Chairmen who attended the meeting. It has 
finco l)cen distributed to all members of the Horth Carolina Pediatric Society, On March 
12, 1047, it nas the subject of a lengthy conference at a meeting of the Advisory Committee. 
It now becomes tlic responsibility of the pediatricians of Horth Carolina and a committee 
nhich they have appointed to reduce the overwhelming ma-'s of factual data to more appro- 
priate dimensions and to prepare the recommendations intended to serve as a basis for a con- 
tinuing program. 


While the State Studies have been reaching successful completion, the second main 
divi.-ion of the Academy Study, the Study of Pediatric Education, has been developed under 
tlic able direction of Dr. .John Mitchell. Regional meetings, which liave been held throughout 
the countiy by Dr. Hubbard and Dr. Mitchell, have been attended bv the chiefs of pediatric 
departments in their respective areas in order to introduce to them the plans and purposes of 
this phase of our work. Personal visits have now been made to about half of the medical 
schools and the major te.aclung hospitals of the countrv. From these visits a wealth of 
mformatmn is pouring in to tl.e central office of the Study. When this material is analvred 
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At this point, vrith the success of tlie Study assured and with the data on all phases of 
child health services well along the way toward analysis, the most important question of all 
demands an answer. What is to bo done with all this information when it has been sum- 
marized in a final report? It is no mere coincidence that a new committee of the Academy 
has already been formed and charged with the responsibilitj- of writing an answer to this 
question. As long ago as last fall, Dr. Lee Forrest Hill, then President-elect, recommended, 
first in a meeting of the Committee for the Study of Cliild Health Services, and shortly there- 
after in a meeting of the Executive Board, that this new committee should be appointed with- 
out delay, in order that it might overlap with the Study committee and serve as a continuing 
committee for the implementation of the Study. This new committee, which is to be designated 
as the Committee for the Improvement of Child Health, met in joint session with the old 
committee at Pittsburgh. At this meeting, the Academy projected its planning to the point 
when an action program maj- be developed upon the basis of the survey material. Thus the 
Academy has demonstrated that it has recognized its increased responsibility and has given 
assurance that it has everj* intention of making proper use of the available information at 
both State and National levels. The policies and procedures which have been established to 
govern the reporting and implementing of the Study have been expressed in the following 
scries of recommendations which were drawn up by the Committee for the Study of Child 
Health Services, submitted to and approved by the Executive Board in November, 1946: 

1. That all factual material arising from the Study of Child Health Services should be 
released by the American Academy of Pediatrics at both National and State levels. 

2. That the Committee for the Study of Child Health Services is responsible not only 
for preparing a National Report of the factual material but also for submitting to 
State Chairmen tabulated factual data suitable for the preparation of State Reports. 

3. That State Chairmen, together with their Advisory Committees, are responsible for 
seeing that State Reports based upon the tabulated material are written and pub- 
lished as soon as possible. Whereas the National Report prepared by the Committee 
for the Study of Child Health Services will include no recommendations arising from 
the data, the State Reports may and should include recommendations based upon 
local situations. 

4. That when the tabulated material is received by the State Chairman he will confer 
with the State Medical Society, the State Dental Society, and the State Health De- 
partment regarding the interpretation and use of the material, in those States where 
those agencies have cooperated in the conduct of the Study. 

5. That within a period of two months after receipt of the tabulated material. State 
Chairmen should be required to submit to the Committee for the Study of Child 
Health Services a statement indicating that definite plans have been made to write 
a State Report and a brief description of such plans. If, at the end of this two- 
month period, the State Chairman has not made satisfactory plans to report the 
material arising from the Study in his State, the Committee for the Study of Child 
Health Services is free to release the factual data to any person or group qualified 
to use it within the State. If the plans for the preparation of the State Report are 
considered by the Committee to be satisfactory, then the State Chairman should bo 
allowed an additional period not to exceed four months to complete the State Report, 
during which time none of the factual data pertaining to his State should be 
released to others by the Committee for the Study of Child Health Services except 
after obtaining approval from the Stale Chairman concerned. 

6. That after a period of six months folloulng the receipt by the State Chairmen of 
the tabulated material, the Committee for the Study of Child Health Services is free 
to release the tabulated material or punch cards to any person or group qualified 
to use it. 

7. That a further Committee of the Academy should be created which would bo respon- 
sible for the recommendations arising out of the Study at the National Level and 
for developing from the Study a suitable action program. This committee would 
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also be responsible for reviemng the recommendatious contained in State Eeports, 
advising in the use of the material in the respective States, but would have no veto 
power over any recommendations in State Reports. 

8. That in the case of North Carolina, the pilot State, the Committee for the Stu y 
of Cliild Health Services should be responsible not only for the factual report but 
also for reviewing the recommendations contained therein. 

9. That in publication of State as well as National Eeports, credit should be given to 

' the United States Public Health Service and the Children's Bureau for the co- 
operation they have given to the Academy in the Study, Aclcnowledgment should 
also be made of contributions or cooperation in the form of services and financial 
support from other sources. 

10. That after publication of National or State Eeports the factual material should be 
available to anyone desiring to use it. 

As a member of the Committee on Child Health Services and as a resident of Washington, 
it has been my privilege to know rather intimately of the work of the Study from its early 
inception up to the time of this report. As an observer in this strategic position, it is gratify- 
ing to record and emphasize the remarkable spirit of cooperation and accord which permeates 
the whole Study group, now numbering several score. 

Furthermore, the Stndy represents a rather unique and original e-\-periment in the active 
cooperation of governmental agencies with a purely voluntary organization, not for the 
individual aggrandizement of any component, bnt toward the attainment of a common goal 
"for the improvement of child health,” a purpose made dynamic by the very phraseology 
of the term, which has wisely been chosen as the caption for the newly appointed continuation 
and action committee of the Academy. 

At its St. Louis meeting, the Academy imanimously decided to embark upon this nation- 
wide investigation of the needs of children and to develop the ways and means of meeting 
them. 

With the realization that the Study was to be conducted by pediatricians in the interest 
of children and pediatrics, it became apparent from the onset that aid would be imperative 
from professional members of governmental agencies who were skilled in the techniqnes 
of exploration in the field of child health. 

By direction of the original resolution adopted by the Academy, the Children's Bureau 
and the U. S. Public Health Service were asked to lend assistance, wliich was instantly and 
generously granted on the part of both agencies. Any misgivings on the part of pediatricians 
or other physicians (and there have been some) that the participation of governmental 
agencies in the undertaking at hand inferred ulterior motives of dominance in the field of 
health services to children would be set at rest were such questioners familiar with the facts. 
Tho outstanding fact apparent to the Academy’s committee is that the successful completion 
of the Study would have been utterly impossible had it not been for the contribution of that 
endmvment of expert knowledge, that “know-how” of trained investigators and statisticians 
(which not even the most robust academician could justly claim to possess) generously 
given ns by the assisting agencies. 

In monetary value of sendees rendered alone, this represented thousands of dollars aside 
from tho substantial financial aid of the grants which have been received. 

One outcome of the Study .stands forth as a prophetic omen for the future namelv 
tlie accord and harmony which may and should be the bond of cooperation among all who’ 
labor for the improvement of the health of children and for the progress of pediatric^ which 
18 their servant. 

responsibility; it continues as our 


Joseph S. W.\ee, yi.D. 



The Social Aspects of Medicine 


Dr. Ernst P. Boas of New York, N. Y., chairman, of the Physician’s Porum, has been 
kind enough to reply to Mr. W. A. Milliman’s “Compulsory Prepaid Medical Care” (J. 
Pediat. 29: 527, 1940). Mr. Milliman’s article should be reviewed in order to understand 
fully Dr. Boas’ answer. 

E. A. P. 


COMPULSORY PREPAID MEDICAL CARE 
Bknst P. Bo.is, M.D. 

Chair jian, Physicians’ Forum 

Compulsory prepaid medical care under governmental auspices is a teclinique of pro- 
viding medical care to all the people. Intelligent discussion of this controversial subject in- 
volves a consideration of the basic social philosophy that has persuaded many persons that 
good medical care should he universally available, as well as an evaluation of the feasibility 
of assuring good medical care to all by means of this method. 

During the past decades, the public, the recipient and purchaser of medical care, has 
become over more aware of the potentialities of modem medicine in the prevention and 
treatment of disease, and has become ever more articulate in demanding that this great 
social service be made available to all, irrespective of income or buying power. This view 
has been given forceful expression in Franklin D. Boosevelt’s new Bill of Eights in which 
“The right to adequate medical care and the opportunity to achieve and enjoy good health” 
are laid down as basic human rights. Tliis paper is based on an acceptance of the tenet that 
availability of medical care is a fundamental human right. 

It has been well established that good medical care is out of reach of large numbers 
of our citizens because it is beyond their financial capacity. This is not the place to present 
the voluminous factual data to support this statement, they are readily available to all who 
wish to seek them out. Mr. ililliman, in his recent article, “Compulsory Prepaid Medical 
Care” concedes that much of tliis is true. Unless we regard medical care as a luxury', which 
people may or may not obtain, depending on their ability to pay for it, we are faced with 
the compelling problem of how to make it available to all, irrespective of income. It is at 
this point that many persons leave the cold path of logic, and, rationalizing their fear or 
dislike for an extension of governmental responsibility, seek to find a solution in halfway 
measures, such as the establishment of voluntary health insurance schemes, and the construc- 
. tion by government of hospitals and diagnostic centers. 

Yet, the role of government in preventing disease and treating the sick is an ancient 
one. No one today challenges the duty of government, through its public health agencj', to 
continue to marshall every resource to prevent epidemics and control infectious diseases. No 
one would wish government to cease providing medical care for the indigent, and for patients 
with certain clrronic diseases, whose course is so long drawn out that the patients and their 
families cannot afford to pay for this care. I refer to mental illness and tuberculosis. 

The diseases responsible for most sickness and deaths today are no longer the infectious 
diseases such as tjphoid fever, tuberculosis, and the acute exanthemas. They are diseases 
obscure in origin and chronic in their course, such as the several forms of heart and arterial 
diseases, diabetes, cancer, rheumatoid and other forms of artliritis. None of the conventional 
methods of preventive medicine will ward off any of these disorders. The public health 
officer is learning that in order to control their ravages — for in the present state of medical 
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knowledge their prevention is still hcyond the range o£ medical sciencfr-the most potent 
weapon is immediate and ready accessibility to medical care, both for dmposis and treat- 
ment. Tills is whv tliinhing health officers have become deeply concerned with the quality and 
availability of medical care, and why many of them do not hesitate to advocate radical 
changes in the economic pattern of medical practice. Fundamentally, this, too, is not a new 
concept. In his attempts to prevent tuberculosis and venereal diseases, the health officer has 
been compelled to undertake the treatment of sufferers from these diseases. Indeed, he has 
gone further, and, by examining the families and others who have had contact with victims 
of these diseases, has offered diagnostic and therapeutic services to persons wlio were pre- 
sumably well, all in the effort to prevent disease. 

The changing face of disease, brought about by the rapid and efficient control of the 
infections diseases, has brought about a new and necessaiy- reorientation of public healtli 
activities. If making medical care readily" available to all will help to control the rapid 
evolution of some of the chronic diseases and maintain many persons as useful economic 
units of society, there is every reason for government to concern itself with the problem 
through the agency of its public health services. 

This need not involve total regimentation of medical services in the nation, or complete 
shedding of personal responsibility for the maintenance of individual health. But government 
must assume leadership, provide facilities of public education in disease control and the ntil- 
iration of medical facilities, and collect and administer the fimds that are needed to provide 
adequate medical care for all. 

If we face the changing order in medicine and in society with realism and honesty, we 
must seek to discover by what methods good medical care can be made available to all in- 
habitants of this country. Jlr. Ililllman suggests that the best progress in improving pre- 
ventive medical care would he achieved by further emphasizing medical research, by im- 
proving facilities for medical education, and by expanding and improving easting public 
health services. He does not indicate from where ftmds for these purposes will be ob- 
tained. He also advocates the development of diagnostic centers financed in part by public 
funds, in part by charity, in part by charges for services. He suggests further experimen- 
tation with voluntary plans for prepayment of medical costs, the development of a more 
constructive attitude by the medical profession, and experimentation with group practice. 
These all are excellent suggestions as far as they go. 

Funds for research for medical education have been derived largely from philanthropic 
foundations and from wealthy donors in the past generation. It is apparent that this source 
is rapidly becoming inadequate to meet the growing needs. Lower interest rates on capital 
funds, and greater taxation have greatly decelerated the growth of fortunes. Ever greater 
dependence must be placed on tax funds. 

Voluntary prepav-ment insurance for medical care can never meet the needs of the bulk 
of the population. Tills has recently been forcefully demonstrated by Goldman.2 He shows 
that, judged by the criteria of the provision of early diagnosis and treatment, completeness 
of medical care, quality of service, and cost to the patient, only the few voluntary prepay- 
ment plans organized on the basis of group practice are making real progress or rendering 
good service. The large majoritj- of prepayment plans, in which the individual doctor is com- 
penmted for certain individual services that he renders, are nothing but fin ani-iyl arrange- 
ments for payment of bills, and do_ not improve the quality of medical care. A good pre- 
p.nymcnt plan for complete medical services given through group practice units co=t= from 
$2o to $30 a year per person-a price beyond the reach of many heads of families It is 
interesting to recall that the minority report of the report of the Committee on the Costs 
by representatives of the American Medical Association ctated- 

Nothing lias been made clearer than the fact that voluntary insurance gcheme= have 
eurvwhere faded It seems clear, then, that if wc must adopt in this country eitherof 
the methods tried out in Europe, the sensible and logical plan would be to* adont the 

mctlioa to winch European countries have come through experience that i= a cat„^i 
plan under government control.”z ^ experience, that is, a compulsory 



Academy News and Notes 


THE FORMATION OF THE BRAZILIAN BRANCH OP THE AIIERICAN 
ACADEMY OP PEDIATRICS 

In May of 1042, Dr. Adamastor Barboza, at that time in Washington, D. C., as dele- 
gate of Brazil at the Eighth Pan-American Child Congress, arranged with the secretary of 
the Academy to extend activities of the Academy to all South American countries and ass 
for the concerted help of Brazilian pediatricians toward this end. It was agreed that at 
a suitable time in the immediate future, the plan then being elaborated by the Academy 
should be reconsidered. 

The names of a few Brazilian pediatricians were submitted for acceptance as active 
members in the Academy with exactly the same privileges and duties as the North American 
members. The qualifications for eligibility to fellowsliip were the same as those observed 
for all regions of the Academy: (a) professional integrity; (b) activity exclusively in 
pediatrics, in practice, teaching, or public health work, or combinations of these; and (c) 
at least five j-ears of practice in pediatrics. 

Two tj-pes of armual dues were set up provisionally. One of these is $5.00, including 
the member’s privilege to receive in Spanish abstracts from two main American reviews on 
pediatrics — “The Journal of Pediatrics” and “The American Journal of Diseases of Chil- 
dren.” A second is $10.00 with a full subscription to “The Journal of Pediatrics” and 
abstracts in English of the original articles published in “The American Journal of Dis- 
eases of Children.” It was suggested that the second type already adopted by the pedia- 
tricians of Mexico would possibly be the more interesting. 

The following list of pediatricians was submitted: 

Dr. Josd Martinho da Rocha Dr. Lages Netto 

' Dr. Lconel Gonzaga Dr. Alvaro Aguiar 

Dr. Mario Olinto Dr. Carlos Plorencio de Abreu 

Dr. Cesar Pernetta Dr. Adamastor Barboza 

In November, 1942, a committee of fi-.-e was formed whose function would be to 
pass upon the qualifications of any u-isliing to apply for membersliip in the Academy. In 
order to link the activities of the Brazilian Committee of the Academy with the Sociedade 
Brasileira de Pediatria, a conference was held with Dr. Vicente Lara, President of the Pe- 
diatrics Division of the ^ledical Association of Sao Paulo, suggesting the possibilit}’ of the 
formation of a mixed committee with representatives from both the Sociedade Brasileira 
do Pediatria and its sister Society in Sao Paulo. 

A subcommittee consisting of Dr. Adamastor Barboza, Dr. Eduardo Imbassahy, and 
Dr. Alvaro Aguiar was formed. This committee decided unanimously to form a Brazilian 
Committee of the American Academy of Pediatrics, whoso membership should be chosen 
from the eight pediatricians recently suggested to the Academy. To avoid any partisanship, 
it was decided to limit the choice to those who had already filled the post of president of 
the Sociedade Brasileira de Pediatria. 

As a result, the first Brazilian Committee of the Academy consists of the following 
members : 

Dr. Jose Martinho da Rocha 
Dr. Mario Olinto 
Dr. Cesar Pemett'a 
Dr. Lconel Gonzaga 
Dr. Adamastor Barboza 

One of our members. Dr. Jose Sobalinho de Oliveira of Pernambucco, Brazil, died 
recently. 
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hospital for caa'cbe akd allied diseases AXXOUXCES AL' 

EXTENSION OF ITS CHILDREN'S DIAGNOSTIC SEBIHCES 


Aa extension of the diagnostic service of the Cliildren’s Tumor Registry of Memorial 
Hospital was made on Jan. 1, 1947, with the establi.chment of tl.e Children s D.a^ostic Cl.mc 
This service is offered to the pediatric patients of hospitals and private physicians for the 
diagnosis of neoplastic diseases, and is available for ambulant or bed cases. The investigations 
will be performed at cost or without charge if the patient is unable to afford tlus. Upon 
completion of the stndv the patient will be referred back to the physician or institution in- 
terested, with a report of the findings. If therapeutic recommendations are indicated and 

requested they will also be made. _ ■ i. m 

Appointments for such examinations may be made by mail or telephone with: The 

Secretary, Pediatric Service, lilemorial Hospital, 444 East fiSth St.. New York 21, N. Y. 


NOTICE 

Due to the increa.=ed co.'t of running the American Board of Pediatrics, the board has 
found it neeessarj' to rai.=o the application fee to ■S125.0D, effective May I, 1947. 


Book Review 


The Challenge of poUo. R. H. Berg, New York. 1946. The Dial Press. 

This little volume, written under the auspices of the National Foundation for Infantile 
Paralysis by a nonraedical, professional science-writer, serves its primary purpose fairly satis- 
factorily, which is to acquaint the public with the problem of poliomyelitis in a readable style. 
IVhile, like most other attempts to present scientific or medical subjects for lay readers, the 
book leaves one with a feeling of dubiou.mess regarding some of the contributions singled out 
for special emphasi.=, it impresses the reviewer as being fair and authentic on the whole. 

Tlio historic development of our knowledge of the disease, the discovery of its cause, 
■Studies on its epidemiologj- or mode of spread, and the attempts to find effective means for 
its prevention and treatment are intere.stingly reiiewed. One fact brought out which should 
arrest the attention of the professional 3« well as the lay reader is that severe epidemics of 
poliomyelitis were not known before the latter part of the nineteenth century. The author 
makes it clear that the increasing frequency of severe epidemics during the past thirty years 
presents a grim challenge to medical scientists. IVliUe the conspicuous gaps in our knowledge 
are clearly pointed out, recent advance.^ are presented in a hopeful light. The appraisals of 
sucli controversial topics as the Kenny concept and treatment of poliomyelitis and neuro- 
tripsy are rational and without emotional prejudice. 

From the pediatricians 's viewpoint, the most glaring deficiency of the book, which is 
forsooth a reflection on current literature on the subject, is the almost total lack of reference 
to the C to Id per cent mortality resulting from the acute disease. H'liile space is freely 
devoted to considciation of the spinal paralytic type of case, no attention is given to the forms 
of tho disease which result in respiratory .and circulator}- insufficiency or death and which 

I’-''**'""* 'fhe book’.= index does not in- 



intcrest serious aspects of the disease. 
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Comment 


THE FIFTEENTH ANNUAL MEETING 

Despite the postponement of the Fifteenth Annual hleeting from last 
November to Februaiy 24-27 of this year, the Pittsburgh meeting was the largest, 
and in many ways the most successful, ever held by the Academy. The total 
registration was 1,363 with 589 Fellows in attendance. 

Round Tables, which had to be discontinued in large part during the war, 
were again included in the program. There were four half-day sessions of ten 
round tables each. The panel discussions, which were held at the same time, 
were of unusual interest and well attended. In fact, there were so many things 
of interest going on at the same time it was difficult to make a choice of what 
session to attend. 

At the annual business meeting, the Borden Award was given to Dr. James 
Gamble of Boston in recognition of his years of fundamental research in infant 
metabolism. The 1945 Mead-Johnson Award, which was not presented last year, 
was awarded to Dr. Paul Harper of New Haven in recognition of his work in 
malaria control in the Pacific Area during the war. The 1946 Award went to 
Dr. Horace Hodes.of Baltimore for his work on virus encephalitis during the 
war. 

By a rather close vote, the plan presented last year was adopted for redis- 
tricting the Academy membership into nine districts of comparable membership 
size to replace the past division into four regions. Each district will have one 
member on the Executive Board. In place of the regional meetings, sectional 
meetings arranged by the central office will be held in different parts of the 
country. The next armual meeting -will be held in Dallas, Texas, in December 
of this year, and the first of the sectional meetings in Salt Lake City, Utah, in 
September. 

With Dr. Durand’s retirement at the end of the meeting. Dr. Lee Forrest 
Hill assumed the presidency. Dr. John A, Toomey of Cleveland was elected 
President-elect. 

Considerable time was given, in coimnittee meetings and b 3 ^ the State 
Chairmen, to the Academj^ Study which is making rapid progress. A most 
important step was the announcement of a new committee headed by Dr. James 
Wilson to implement the results of the study. This committee of nine will have 
three-j'ear terms rvith three new members annuallJ^ On its shoulders and those 
of the state chairmen will fall in large part the use that is to be made of the 
study. 

With the Pepper Bill in the discard, there was nothing to upset the disposi- 
tions of the Fellowship, and, despite storms and late trains, many remarked 
that it was as good and successful a pediatric meeting as they had ever attended. 
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Original Communications 

PRESIDENTIAL ADDRESS 

Jav I. Dcraicd, M.D. 

Seattle, Wash. 

A YEAR ago, Dr. Sisson and Dr. Hubbard presented tbe Academy vritb 
plans for the Study of Child Health Services. This survey -was to extend 
into every county of our forty-eight states. It called for investigation and a 
report on the u'Ork of everj’’ hospital, institution, and health agency, and 
the practice of every doctor and dentist caring for children. They presented 
a budget ealling for a million doUar expenditure. Host of us were staggered 
and rather terrified at the magnitude of the undertaking. Our state chairmen 
and members accepted the chaRenge. They have worked conscientiously and 
irith increasing enthusiasm. 

Today the greater part of the work has been done, and its successful 
couclusion is iu sight. In taking just pride in this achievement, we must 
acknowledge our debt to the United States Public Health Service, the Children’s 
Bureau, The National Foundation for Infantile Paralysis, the evaporated milk 
and drug companies, and other agencies, whose generous aid with funds and 
personnel have made it possible. 

The Academj' must now assume the responsibility imposed by the survey. 
We must study its findings and assume leadership in utilizing them for the 
improvement of the health of America’s children. To this end the Executive 
Board has created a new committee, the “Committee for the Improvement of 
Child Health," which will direct the work. Nine members have been appointed, 
three for a term of one year, and three for two and three years respectively. 
New members ivill be named for three years of service as the terms of the 
present appointees expire. This will provide continuity, with frequent infusion 
of new blood. Everi' member chosen for this sendee accepted promptly, a 
fine expression of our organization’s unselfish desire to undertake welfare 
vork. In addition to this national direction, state or local committees will no 
doubt earn* on in many districts. 

The threat of extremely socialistic legislation which sought to make us 
suhserri ent to Federal bureaus and take the direction of work for the “Health 

Xlcetlnjr of the -American -Academy of Pediatrics, 
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and 'Welfare of Children” out of our hands seems measurably eased. We are 
grateful to our legislative committee and its able chairman, Dr. Wall, for 
valuable ivork toward this end. 

The improvement in the health and nutrition of children since I began 
the practice of pediatrics thirty-five years ago, is not appreciated by younger 
graduates, and perhaps has been forgotten by some of the older men. In the 
early days of my practice half of the patients were so badly fed that at 3 and 
6 months of age they were not much above birth weight. Rickets, with its 
resulting defonnities, was universal. Summer diarrhea doubled infant mor- 
tality. Acute infections Avere not ivell diagnosed or treated. 

The verj" rapid improvement in health conditions and reduction of mor- 
tality has been due to the education of pediatricians and their subsequent Avork. 
Tliese specially trained physicians AA'orked for the AA'clfare of children : they 
crusaded for clean milk and pure food: they taught mothers, nurses, and gen- 
ei'al practitioners proper care and feeding of infants and children : they 
oi'ganized the service for newborn and sick children in the hospitals. 

In each community Avhere a good pediatrician Avas located, hundi’eds bene- 
fitted for every child he saAv as a private patient. The steady progress Avhich 
has made the children of the United States the healthiest in the AA'orld has 
been the A\'ork of these pioneers and missionaries, AA'orking as indmduals and 
througli their voluntary associations. During this time they have contributed 
more to the advance of medicine than all other countries of the Avorld combined. 

Would this have l)een true if a paternalistic government had undertaken to 
furnish all children Avith healtli cax’e, as education is provided b}' our govern- 
ment? I cannot belicA'e that it AA'ould. I fear interference Aidth our present 
freedom of enterprise and cndeaA'or. I believe the most productive expenditure 
of public funds Avould be to assist young graduates during years of internship 
and residencies. Not until more pediatricians are educated AAdll aa^c have better 
care for more children. 

The organization of Region V, comprising the Latin-American countries, 
is a promising step in our advancement. As you knoAV aa^c Avere forced to give 
up plans for a Pan-American congress in 1948. We hope that the Washington 
meeting arranged by Dr. Hurtado for the members of this region, aaoII speed up 
its groAvth and lead to a closer union of the pediatricians of the Western Hemi- 
sphere. 

I Avas present at the birth of the Academy, AA’hen about a dozen of us 
met at the home of Dr. James Rosenfeld, during an A.M.A. conA’ention in 
Portland. We decided the time had come to create a national society of pedia- 
ti-icians. That night, the name “Academy of Pediatrics” Avas chosen at tlie 
suggestion of Dr. Isaac Abt. Dr. Ginlee A\-as suggested as secretary, and 
eacli of us made a list of ten, avIio AA-ere invited to become charter members. 
It AA'as my privilege to serve on tlie first executiA-o board as regional chairman. 
Noav, in my later years, I have come back into its inner councils. I find it 
has attained maturity. It is a strong, A-igorous, “going” concern; tlie finest 
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ideals of sendee have govei-ned its leadere. It has made an outstanding con- 
tribution to the development of pediatrics, I am' veiy proud to have had a 
small place in its histoiy. 

In reviev-ing the growth and development of the Academy, I vish to pay 
tribute to the man who has made the gi-eatest contribution to its success. From 
the beginning, our secretaiy. Dr. Grulee, has been the mainspring. Without 
his assistance and adrice, the elected officers would have trod a difficult and 
uncertain road during their brief terms of office. His conseiwative yet construc- 
tive influence in the Executive Board’s direction of affairs, has been a great 
factor in avoiding mistakes and furthering worth-while undertakings. 

There is a project under consideration for the erection of a building to 
house a librarj’ and museum and perhaps the Academy offices. As many of you 
know. Dr. Grulee has a veiy large and complete private pediatric librarj', which 
he offers to give us. I sincerely hope, that means may be found for the 
proposed building. No matter what name it is given, to me, it will be a 
monument to the lifework of Dr. Clifford Grulee. 



DEFICITS IN DIAEEHEA 


James L. Gamble, M.D. 

Boston, Mass. 

T his paper discusses briefly the development in diarrheal disease of deficits 
of body water and electrolyte on the one hand and of energy stores on the 
other, with the purpose of defining features of difference which have relevance 
to parenteral fluid therapy. 

Since water and the electrolytes are not destroyed within the body, thej’’ 
will sei’ve the body as long as the body can hold on to them. This is not the 
ease for the oxidizable food substances which sustain the energy metabolism. 
It is their destinj^ to be destro3^ed ; thej”^ serv'e the bodj’’ onlj'^ once. Eeductions 
of uptake of water and electrohdes from the gastrointestinal tract will result 
from increased outgo in tlie stools and also from lowering of the infant's 
ability to accept food. The usual intake of water and electi'olytes bj-^ an infant 
promdes a veiy large surplus over obligatory outgo in the urine. So we can 
have large reductions of uptake from the gastro-intestinal tract which will be 
covered by corresponding limitation of removal of water and electroljdes by 
the kidnejL When, however, the limit of renal conservation is overpassed, 
deficits wiU develop with dangerous rapidity. The infant’s food provides only 
the small surplus of oxidizable substances, above, the requirement for energy 
expenditure, which is needed for growth. Even a small reduction of uptake 
of these substances will, therefore, cause progressive depletion of the energy 
stores of the body. In other words, in contrast Avith water and electrolytes, 
there is no adjustment Avhich Avill offset reduction of calorj’^ uptake. These 
are quite simple and evident physiologic propositions. The purpose of the 
following data is to give them qiiantitative illustration. 

The data in Chart 1 are borroAved from a recent unpublished study of water 
balance in infants by Pratt and Bienvenu (personal communication). The first 
diagram presents the values found for the components of the AAmter exchange of a 
3 kg. infant receiving a food intake composed of a usual dilution of evaporated 
milk. The intake of Avater is shoAvn on the left side of the diagram together with 
the Avater produced AA’ithin the bodj’- bj' oxidation of the food substances. On the 
outgo side Ave have a relativelj' small loss of water in the stools and the water 
Avhich leaves the bodj* bj' Avaj’ of the lungs and skin, the so-called insensible Avater 
loss, AA’hich has an approximatelj’- stationary value. Eegulation of the re- 
mainder of Avater outgo so as to provide the small positive balance required for 
groAA'th, shoAA’n at the top of the diagram, is performed bj"- the kidney. This 
Avater is much more than the Iddnej^ needs for excretion of the dailj’- quantity 
of substances claiming removal in the urine. The measurements recorded in the 
next diagram of the chart are from a period during AAdiich the infant was given 

Borden Award, Fifteenth Annual MeeUnff of the American Academy of Pediatrics, Pitts- 
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undiluted condensed milk. A noimial water balance was found in the prraenc 
of reduction of water intake to about one-fourth the u-sual quantity. There 
were small reductions of insensible water loss and of water m the stools, bu , 
as the diaurams make quite clear, the large adjustment which preserres water 
balance is''limitation of water outgo by the kidney; urine water reduced to 
about one-eighth the quantity found for a usual water intake. These data 
serve to show the veiy large water surplus which a usual^ food intake prondes 
and the extensive conservation of water which can he gained by regulation of 
out"0 in the nriiie. 
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Chart 1. 


The diagrams in Chart 2 are constructed from values taken as average 
for a 7 kg. infant. The first one defines the components of the water exchange 
with a usual food intake. The small water loss in the stools is placed at the 
top of the outgo column and the fixed value for the insensible water loss at 
the bottom. In between is the water removed by the kidney to the extent 
vhich piovides the small water gain to the hody which groivth requires. In 
the next diagram, water expenditure by the kidney has been reduced to its 
minimal value with the purpose of measuring the extent to which water may 
1)0 lost in the stools in the presence of a usual intake without disturbing water 
l)alanco. Terj- rarely does diarrhea produce a stool volume as lar<7e as this 
Aecordmg to the classical .study of Holt. Courtney, and Fales, the avera-e 
value for daily loss of water in the stools of severe diarrhea mav be taken 
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TJs'mg the average value fonncl by Holt, Courtney, and Hales® for sodium in 
the stools of severe diarrhea, the permissible reduction of intake is found to 
be somewhat less than for water. 

So, according to these diagrams, o'iving to the kidney ’s ability to extensively 
eonsen-e water and sodium, balance may be preseiwed in severe diarrhea, 
even when there is considerable reduction of intake. It is evident from the 
diagrams that, -with further reductions of intake, deficits will develop. At the 
outset of acute severe diairhea there is extensive, often complete, refusal of 
food, followed by gradual reeoveiy of intake tolerance. It is emdent from the 
chart that, for a given degree of diarrhea, the requirement for parenteral pro- 
vision of water and electrolyte null be determined by the extent of reduction 
of intake. 


RELATION Of WATER REPLACEMENT 



This is shoMTi in Chart 3, in terms of the water requirement for a 7 

an obligatoiy water expenditure 
ot 300 c.c. by way of the lungs, skin, and Iddueys. So that, with no oral 
mtake, replacement of 600 c.c. of water uill be required parenterallv. It mav 
be noted here that glucose solution should be used to cover the *phv.siolo«ic 
e^onditurcs of water and electrolyte solution to replace the pathologi'c loss'of 
odj ualer and electrolyte m the stools. When intake is built up to 65 per cent of 
tl^ial quantity, this hypothetical infant will not require water parenteralh . 

•Holi, U K,, Courtney, a. M., and Falfes w t ^ » t tx- 

. a u raifeh, H, L.: Am. J. Dis. Child. 9: 213, 1915 . 
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as 300 c.c. As sIio^to by the broken line across the diagram, a stool volume 
of 300 c.e. will not disturb water balance until intake falls below about two- 
thirds of its usual value. 

The other pair of diagrams have to do with sodium. Sodium and its 
companion extracellular fluid ion, chloride, are particularly exposed to loss- 
in diarrheal stools because they are the two large components of the gastro- 
intestinal secretions. The first diagram displays the enormous surplus of 
sodium Avhich the infant’s food provides in relation to the small daily gain to 
the body which growth requires. Under normal circumstances, only the small 
bit of sodium shown at the top of the outgo column is lost in the stools, and 
so the huge surplus from intake has to be carided into urine. The kidnej^ can 
limit outgo in the urine to the very small quantity shown in the next diagram. 


7 kg infant, intake 1000 cc cows milk and water, 3:l 
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CImrt 2. 


According to the small values for i-ctention and obligatory outgo in urine 
shown in the diagram, more tliaii 90 per cent of sodium intake can be lost 
in the stools without causing deficit. The position of sodium balance is not, 
however, so secure as tliese data suggest, for the reason that the loss of 
sodium in diarrheal stools is relatively somewhat larger than the loss of water. 
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available from body fat and expendable body water, by the deficits fonn 
respectively for energj' and water. 

As has already been considered, loss of the oxidizable food substances from 
a usual food intake produces energ 3 ’' deficit, and this deficit ■«ill obvioi^ly be in- 
creased by reduction of the food intake. Energy deficit, then, begins at the 
outset of diarrhea, but, according to tlie preceding chart, water deficit •ndll 
not begin to develop until food intake has been considerably reduced. And 
so, as shown by the chart, suindval in relation to reduction of intake is at 
first governed by energj’- deficit. On the basis of a loss of 20 per cent of 
energj' intake in the stools, survival expectancy for a 10 per cent reduction of 
intake is, according to the chart, 100 days, and falls to fifty days for a 30 
per cent reduction. With further reduction of intake, the limit of renal defense 
of water balance is overpassed and water deficit takes over command and 
brings survival rapidly down to the desperately narrow margin of three or four 
days for the situation of complete intake intolerance. 

For the long-lasting watery diarrheas produced by persistent parenteral 
infection and by other causes, the situation is described by the first part of the 
chart. Limitation of food intake is usuallj' not extensive, so that dehydration 
is not often a feature of these diarrheas, even when the stools are verj’- large. 
The infant approaches the edge of existence gradually by way of calory deficit. 
An outstanding feature of acute severe diarrhea is extensive, often com- 
plete, failure of food acceptance by the infant. By energetic provision of water 
and electroljdes parenterallj' we can sustain the body fluids in this situation and 
bring survival expectancy back to the limit imposed by caloiy deficit as 
shown by the broken line on the chart. The broken line tells us that the 
interval of time within which this infant must be carried through a severe 
episode of acute diarrhea, by sustaining the body fluids until food intolerance 
abates and then rebuilding the food intake, is twenty to thirty days.® Ordi- 
narily, this can be accomplished Avell within the period of grace, so that we do 
not have to worry about the progress of calorj' deficit toward the survival limit. 
But, unfortunately, we encounter many instances of severe diarrhea, with more 
or less extensive reduction of intake tolerance, which run a protracted course 
mcasvwed in weeks rather than days. If this chart is anyrvhere near the mark 
as an estimation of this situation, the requirement for provision of calories 
parcnterally must be recognized. 


How to do this is the most urgent problem in the treatment of diarrhea 
Horc glucose can be provided by using a 10 per cent solution instead of the 
usual isotonic 5 per cent solution. Infusion of higher concentrations of 
glucase IS, on several counts, undesirable. It would also be desirable to reduce 
the loss of body protem which is incidental to a sub-energy maintenance intake 
which probably limits surmval more namwly than does depletion of the fat 

™^«ss the energj^ requirement is com- 
^ covered, the greater part of protein prorided parcnterally in the form 
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This chart is intended to illustrate the relation of current water deficit to 
intake. It makes no allowance for body fluid deficit incurred before institution 
of treatment. This deficit must, of course, be estimated for the individual 
patient and replaced bj’^ additional electrolyte solution. 

Chart 4 is intended to display the main features of difference between water 
deficit and caloiy deficit in relation to survival. This is a much more venture- 
some fantasy from the armchair. The data should be accepted with several 
grains of electrolyte. We have again our standard 7 kg. infant who voids 
with preposterous precision a daily stool of 300 c.c. and receives along the 
abscissa a declining food intake. Estimations of days of survival, based on rates 
of expenditure of body fat and of bodj' water, are recorded on the ordinate. 



Chart 4. 

Tlie infant is assumed to have been well nourished at the outset of diarrhea 
and to have had fat on deposit in his body to the value of 15,000 calories. It 
is also assumed that the daily loss of calories in the stools is 20 per cent of the 
intake. The quantity of body water expendable vdthin survival is taken as 
2,200 c.c.* Estimation of daily deficit at a given reduction of intake is 
derived from the values on the chart for normal intake, obligatorj^ expenditure, 
and loss in the stools. Survival is then estimated by dividing the calories 

•Estimated on the basis of maximal losses within survival of 30 per cent of Intracellular 
and CO per cent of extracellular body water. 
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EICKETTSIAL DISEASES OF CHILDHOOD 

A Clikical Pathologic Stl-dy of Tick Typhus, “Kocky Mouxtaix Spottkp 
Fever.” and :Murine Typhus, “Endemic Typhus” 

J. Cyril Peterson. U.T).. Jame.s C. Overall, M.D., and John L. Shapiro. H.D. 

Na.shville. Tenn. 


R ocky Mountain .spotted fever and murine or endemic typhu-s are the im- 
portant proved rickettsial diseases of children in this country. In recent 
years, there has been a marked increase in the knomi area of endemic Rocky 
Mountain spotted fever. There has also been a marked spread of the areas of 
endemic infection and a marked increase in tlic number of cases of murme 
typhus fever. A number of brilliant epidemiologic studies have appeared, ivhich 
aid in a definition of the over-all problem of rickettsial disease, but there is a 
paucity of material concerning the clinical manifestatons of Rocky Mountain 
spotted fever in children and an almost complete absence of clinical .studies of 
murine typhus in ehildi’en. 

In the past fifteen years ive hare had an opportunity to study twenty-six 
cases of Roekj- Mountain spotted fever, with seven autopsies, and, since 1942, 
fifteen cases of murine typhus in children. This clinical material, while small 
in amount, has been studied systematically^ and should enable us to add sub- 
■stantially to the clinical descriptions and to information concerning pathologic 
physiology of the diseases. 

The recent introduction of a satisfactory therapeutic agent for the treat- 
ment of rickettsial infections makes such a study timely. 

The term “Rockj' Mountain spotted fever” has lost most of its signifi- 
cance. The disease is no longer so geographically b’mited. The inclusion of 
Sao Paulo fever and Colombian spotted fever with Rocky Mountain spotted 
fever extends the geographic limits of this disease within the western hem- 
isphere. The term “tick typhus” would seem to be a simpler and a more sig- 
nificant designation for the disease. The word typhus (Greek; typlios, mean- 
ing cloudy or stuporous) is certainly a descriptive term, more appropriate for 
this disease than for the mUdcr murine tj-phus. And, as far as has been de- 
termined, some species of tick is inA'ariably responsible for the transmission 
of the disease. The term tick tj'phus wdll be used throughout the remainder of 
the paper, not only because we think it a more appropriate term, but also be- 
cause of its desirable brevity. 

The endemic typhus fever in this country has been designated by a num- 
ber of terms, and of these. Brill’s disease has real merit from the viewpoint of 
priory but cponymic nomenclature of disease suffers from descriptive poverty. 
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of hydrolysates ivill be oxidized for energJ^ It is possible to provide a full 
ealorj’- intake by continuous, or almost continuous, infusion of 10 per cent glu- 
cose solution. This procedure requires, besides technical experience, constant 
surveillance by especially skilled nurses, and so is not widely available. It also 
requires a imlume of water which is far beyond the phj^siologic need. 

The great desideratum would seem to be fat in such form that it can be 
given parenterally, and it is to be hoped that current attempts to produce a 
preparation of fat which will serve this end will go forward successfully. 
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ioei of relatively Mgt prevalence are recognized. Chart 1 shows the summary 
„£ reported casi in lie United States ior tie years 1310 to 1944. tnclustvc. 
rV 1 shows the nnmerical prevalence of reported cases in the states for the same 
period. Prom.this illustration it is apparent that while the major foci of the 
disease are in the upper South Atlantic states and in the northwestern mountain 
area, the disease is endemic throughout the 'United States. 



1940 


(941 


1942 


(943 


1944 


Chart 1. — Number ot cases an<J deaths from ticlc tj-phus in tlie United States from 1S40 

through 1944, 


tYhile it is strongly suspected that tick typhus was occurring in the East 
prior to 1931, it is not probable that this disease has long been endemic there. 
It would seem improbable that a disease would be immediately recognized as be- 
ing different in die "West and would remain completely hidden in the Bast. 2^or 
can this be entirely attributed to confusion with murine typhus, as that disease 
was not and is not common in many areas where tick typhus has been recognized 
only in recent years. It is true that most of our patients were seen by physicians 
and were not correctly diagnosed before they came to the hospital, but .some were 
recognized and many were sent for diagnosis because the physician realized 
that they were diftcrent from infections with which he ivas familiar. 

In Tennessee the study of Litterer'^ makes it seem possible if not probable 
that the infection was an importation from ilontana. 'Wolbach® has pointed 
out that the disease is not likely to he transported from one area to another by 
the rodents which serve as reserroir hosts but that it might be transported by 
larger mammals carrying the tick from one area to another. The establishment 
of the disease in an area depends upon the presence of satisfactory conditions 
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Since this tj^ihus has been established as an entity, fit would seem best to use 
a name with more significance than the tem endemic, particularlj’- as it is not 
a disease limited to this country. The tenn murine t 3 ^phus, because of its 
epidemiologic connotation, seems superior to either Brill’s disease or endemic 
typhus. It might even be desirable to call it rat typhus if that would focus 
public attention upon the necessity of getting rid of rat populations. 

TICK TYPHUS 

Tick typhus is an acute, self-limited, infectious disease of variable severity. 
The etiologie agent is the RicJceftsia rickettsii, an obligate intracellular parasite 
of several species of ticks and of rodents and possibly other mammals. The 
rickettsia is passed hereditarilj’^ from one generation of tielis to another and does 
not seem to have a deleterious effect upon this host. It is transmitted to man by 
the bite of the adult tick and oeeasionalty by the bite of nymphal forms. The 
crushed tick may also serve as a source of infection. The western wood tick, 
Dermacentor andersoni, and the eastern dog tick, Bermacentor varidbilis, are 
the principal vectors, but other ticks, Derniacentor occidentdlis, Amblyomma 
americanum, ffaemophysalis leporis-palustris, and Amilyomma cajennense have 
been incriminated in the transmission of the disease. 

It is fifty years since Woods,^ an army surgeon, first called to our attention 
the fact that physicians practicing in southern Idaho had recognized a new 
disease, a “spotted fever” which was distinguishable from meningococcemia 
and other knovm purpuric fevers. This obscure report was quicklj^ followed by 
the clinical reports of Maxey^ describing the mild form of the disease as seen 
in tlie Snake River Vallejo in Idaho, and of McCullough^ describing the severe 
form of the disease as seen in the Bitter Root Valley in Montana. 

These studies were in turn followed by a number of sj'stematic investiga- 
tions*'° into the epidemiologj^ and etiologj”- of the disease which culminated in 
the -work of Ricketts^ who showed that the disease was caused by a parasite of 
the wood tick, B. andersoni, hereditarily passed from one generation of ticks 
to another. 

Wolbach,® in 1919, completely reviewed the previouslj’’ accumulated in- 
formation concerning tick tj^ihus, elaboi’ated upon most of the important 
pathologic features of the disease, and more significantly described the pres- 
ence of the Z?. ricJceffsii in the endothelial and smooth muscle cells of the vascu- 
lar sj'stem. 

In 1931 Badger, Dj^er, and Rumreich”- demonstrated that tick typhus was 
not limited to the mountainous section of western United States, but was 
endemic in the eastern part of tlie countiy and that the dog tick, B. variabilis, 
was probablj’’ responsible for the transmission of the disease in the eastern 
United States. They further showed that tick t.vphus in eastern United States 
had been confused with murine typhus fever. 

Since these studies, there has been widespread recognition of tick typhus 
throughout the countiy, cases having been reported from aU states but a few 
in New England. In the five j-ears from 1940 through 1944, eases were reported 
from evciw state except IMain, Vermont, Rhode Island, and Kansas. Certain 
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while in the East 47 per cent of the cases occurred in cliildren imder 15 years 
of age. Tlie cases of comparable age distribution show the fatality rates to be 
quite similar. He sliowed that the disease is more common in the male in 
both sections but that the difference is much less in the East, and in children 
females are affected abiost as frequently as males. 

While there is little difference in the general severity of the disease when 
the coimtiy as a whole is considered, local diff'ei’ences have been noted since 
the earliest studies^’ - and different strains of the riekettsia produce disease of 
differing severity in experimental animals. 

Pailiologi/.—The pathologic lesions of tick typhus provide an excellent 
background for the inteiTiretation of the clinical manifestations. 

A number of excellent studies on the pathologi' of tick tj-phus by Anderson, •'" 
LeCount,^* Wolbaeh,® Harris,’^ Lillie,"® Allan and Spitz,"" and others, have de- 
scribed all of the important pathologic lesion.s. Hlany of these studies, however, 
have been made with scant reference to the clinical manifestations, and in ad- 
vance of some clinical inteiqn’etations. They have consequently emphasized the 
patholo^c histology of the disease in a disproportionate maimer. 

A brief review of the changes encountered in our cases will serve to orient 
the reader to our interpretations. 

Generally speaking, the most obrious lesion and the one which serves as 
the most satisfactoiy locus for the demonstration of rickettsias in tick typhus 
is the acute arteritis. This lesion has been adequately described by the authors 
in the foregoing citations. Notwithstanding the attention which has been de- 
voted to this lesion and regardle.ss of its value in the diagnosis of tick typhus, 
it is not the most important anatomic change in the pathogenesis of the disease. 
This is most easily appreciated when one considers that the arterial lesions are 
more prominent in the skin and in the testis than any other organ or tissue 
and it is obvious that the arterial le.sions in these locations can have no fatal 
consequence, nor could they explain many of the clinical features of the non- 
fatal disease. If, then, the arterial lesion is responsible for neither the fatal 
outcome nor the principal clinical features of the disease, some other lesion 
must be incriminated. Although the lesion to be described has been preriously 
noted, it has been more or less neglected because it is much less spectacular than 
the arterial lesion. It is much more widely disseminated, however, and is much 
more sipiificant in explaining the clinical features of the disease. This lesion, a 
generalized capillary injuiy, is luiifonnly encountered in all cases .studied, and 
it adequately explains all of the significant features of the disease. 


liShile capillary damage is found in all of the tissues and organs of the 
body, it is nevertheless more easily demonstrable and more significant in cer- 
tain organs. Generally speaking, from the clinical point of riew, the principal 
cause of death seems to lie in the disturbed function of the cardiorespiratorv 
systems From the patholo-ic point of riew. there is ample evidence to indieati 
that each of these systems is seriously damaged. The lesion in each is essentially 
• milar and any difference can be explained by the anatomic stimcture of thi 
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for the propagation of ticlvs susceptible to infection, susceptible rodents to spread 
it locally, and larger mammals to carry the infected ticks to different localities. 

In the eastern states the infection is transmitted by and is endemic in dog 
ticks. These ticks may be carried fz'om place to jzlace by dogs and other larger 
mammals, thereby providing excellent means for the spread of parasitized ticks 
and also for the spread of the infection to rabbits, the cottontaiP- seemingly 
being an important factor in the maintenance of the disease. 
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Fig. 1. — Geographic distribution of tick typhus (1940 througli 1944). 


Tick typhus tends to be a disease of spring and early summer in the West. 
There the principal vector, the wood tick D. andersoni, tends to become dormant 
with the drought and heat of summer. In the Bast the cases have a somewhat 
diffei’ent seasonal pattern, the principal vector, the dog tick, remains active 
for a much longer period, and infection is possible the year round but occurs 
principally in the summer. Twentj^-one of our twenty-six patients were seen 
in the months of June, Julj^, and August. The seasonal distribution is shown 
in the following table. 


T.1VBLE I. Seasonal Distribution of Kepoetep Cases op Tick Typhus 



1 JAN. 1 PEB. 

1 M.VR. 

1 APP,. 

1 MAY 

1 JUNE 1 JULY j 

i AUG. 

1 sept. I 

OCT. 

1 NOV. 

I DEC. 

U. S., 1940-1944* 

12 S 

35 

IGO 

424 

493 529 

440 

ISl 

GO 

29 

IG 

Our cases 

0 0 

0 

2 

2 

5 11 

5 

2 

0 

0 

0 


•United States Public Health Eeports supplements ICG, 172, 1S4. 1S2, 190. The Xotidable Diseases. 


The epidemiologic study of Topping’^ explained certain significant differ- 
ences which have been noted betiveen the disease in the West and in the East. 
The higher mortality in the West was found to be due almost wholly to the 
fact that 50 per cent of all eases there occurred in adults past 40 years of age. 
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si<^nificant and important that the arterial lesions in the heart and in the lungs 
are very difficult to find. One also finds petechial hemorrhages similar to those 
which are found throughout the body, but these are of no particular importance. 

"Wliile alterations in the liver are not as prominent or as important as are 
those in the heart and lungs, they are, nevertheless, of real significance. The 
anatomic lesion is characterized by the same capillary damage which has been 
described before. The localization of the lc.sion is predominantly in the periph- 
ery of the lobule, but there is edema throughout the lobule. Though the in- 
trinsic lesion in the liver is not very impre-ssive, it assumes greater impoidance 
when considered in the light of the known function of the liver in the produc- 
tion of plasma protein and especially in the face of the lo.ss of pla.sma protein 
because of the widespread capillary damage. 

Although Harris has described microscopic infarcts, pre-sumably on the 
basis of arterial lesions in the brain, we have been unable to find these in any 
other case. Nevertheless, one finds in the brain the same altered eapillarj' per- 
meability, as indicated by edema and hemorrhage, and it is thought that these 
can adequately e.xplain the central nervous sj’-stem manifestations of the disease. 
These lesions themselves, however, are not usually of sufficient intensity to 
have any important relationship to the fatal outcome of the disease. 

The lesions in the alimentary tract are relatively insignificant in them- 
selves, but it is probable that they interfere with normal alimentation. This 
may he of e.special importance in the digestion and absorption of proteins. Such 
a disturbance contributes another facet to the complex picture of plasma pro- 
tein depletion, w’hieh is so characteristic in tick typhus. 

The lesions in the kidnej' do not appear to be verj^ significant, but they can 
adequately explain the mild albuminuria and retention of nonprotein nitrogen 
encountered in the disease. They are characterized by increased cellularity of 
the glomeruli and by focal accumulation of inflammatory cells around the 
llirombosed capillaries of the corticomedullaiy zone. 

The classical cutaneous manifestations are undoubtedly due to arterial 
lesions, but the widespread edema of the skin and of the body tissues generally 
must be explained on another basis, and here again the alteration in the 
capillary permeability is of greatest importance. Anatomic evidence of this 
damage is detectable in the skin and it resembles in all respects the lesions de- 
scribed in other organs. 

While the organs and tissues already discussed appear to be those most 
significantly and seriously injured, the Ic.sions are by no means re.stricted to 
those, for the adrenals, testis, pancreas, and almost eveiy other organ and tis.sue 
is similarly involved. 

There is one other lesion which at the moment is only of academic interest. 
This is the characteristic phagocytosis of red blood cells, especially by the reticu- 
loondothcdial cells of liver and spleen, but in other organs as well. This 
orythrophagia is of such a degree that it might well contribute to the anemia 
which is encountered in some of these patients. 

Clinical ^faniffs^aliotts . — The onset of the di.sea.se is usuallv abrupt after 
an incubation 7)eriod of from two to thirteen days. In two pemons purposefully 
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tissue involved. The essential lesion is an alteration in the eapillaiy bed whieh 
is eharacterized by edema, the aceiunnlation of mononnclear, inflammatory 
cells, and occasionally by fibrin thrombi in the capillaries. 

In the heart this is associated ivith focal destruction of myocardial fibers 
and an accompanying mononuclear leueocytie infiltration. These changes aie 
shown in Fig. 2. 





Fiff. 2. — The myocardial changes resulting from tick typhus. 


In the lungs, the process is recognized as acute interstitial pneumonia, the 
principal feature of wliich is serous exudate in the alveolar spaces; but in ad- 
dition to this one finds mononuclear infiltration of the alveolar walls and, to a 
lesser extent, the spaces. 

The concurrence of these lesions in the heart and in the lungs is so signifi- 
cant that it should allow one to make a tentative pathologic diagnosis of rick- 
ettsial disease of the severer type, eitlier scrub tj^ihus or tick t 3 ijhus. It is 
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to have been overlooked in the seriously ill, stuporous patient even if spinal 
fluid showed marked changes from meningeal inflammation. The stiffness of the 
back and neck was seen, however, in patients who did not have spinal fluid 
changes on admission and was a prominent .symptom in sonic iiho died early 
in the disease. 

Several of our patients were brought in with the complaint of swelling, 
generalized edema, and in one instance this wa.s the chief complaint in that the 
patient was unable to open his eyes. 

Sj-mptoms referable to the respiratory tract were not common, tliough two 
patients had signs of pneumonia at the time of admission. 

Many patients were treated for several days irith quinine in the belief 
that they had malaria. This was invariably in the stage before the appearance 
of the rash. Ti-phoid fever did not enter into the early errore in diagnosis. 

As all except one patient had a rash when brought to the hospital, it is not 
.surprising that almost all were correctly diagnosed at admission. The excep- 
tions were the first patient, who was seen in 1931, only four months after the 
announcement of Badger and Eumreieh that the tick typhus had been found in 
patients in the eastern United States; and a patient without a rash but with 
an infected foot wound and meningismus which led everyone to suspect atj^pical 
tetanus. His rash appeared late on the day of admission, the fifth of the disease, 
and he died the following moming. The correct diagnosis was made only when 
the tissues were examined microscopically. 


The physical findings at the end of the first week and early in the second 
week, when the patients came to the hospital, were veiy typical but were quite 
limited. On inspection they were all obviously quite iU. 

The milder cases w’ere so apathetic that one had to be forceful to arouse 


their attention and the more severe cases were in seniicoma to complete coma. 
Their facies, which are well illustrated by the photographs, are typical enough 
to be diagnostic. They show a general clouding of the sensorium just short 
of that usually seen in acute encephalitis. This finding is imdoubtedly due to 
the widespread involvement of the cerebral vascular .sj-steni. It is present as 
early in the disease as the appearance of the rash, in some instances before the 
lash is appal ent. and reaches its maximum degi’ee at the end of the second week 


or during the third w-cek in the more protracted cases. In the least severely iU 
jiatients the typluis state persists only until the fever begius to break but in the 
mo.st severely ill it may persist well into convalescence. Undoubtedly some 
patients never recover completely from tliis encephalopathy. The last patient 
of our experience, 120 days after the onset, still has marked encephalopathv, 
central blindness, and central deafness, together with .slight but definite henii- 
paresis. She has just learned to sit up again and has not regained any power 
of speeeli. Li Fig. 3 is shown the facies of a patient with severe tick.tjmhus four 
d.^s after Ins tempm-ature had returned to normal. Three weeks later he was 
talking w ith some slight degree of spontaneity but was still mildlv ataxic These 
«vc,o degrees ot cnecpkalopelhy are lort.malcly eseeplional. it is interesting 
that there ,vere eonvulsrve semtres in only one oj cm- patients it. spite of the 
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infected bj' j\IeCalla^® bj^ a tick taken from a pei-son -svitb the disease, the in- 
cubation period was three daj's in one and nine days in the other. In our ma- 
terial the incubation period varied from three to ten days in the fomleen pa- 
tients where a definite bite or contact could be determined. In two patients 
there was no definite contact with ticks; in two others no ticks were removed 
but bites were noted the daj’- before the onset; in four patients the ticks were 
still attached when they were first seen at the hospital. One patient was un- 
suspected and the question of tick bite was never raised; three were associated 
with simple handling of the tides in removing them from dogs (in two of these 
the tick was squeezed between the fingernails). In one instance the time of 
removal of the tick was not recalled and in one instance the only Imown con- 
tact was three weeks before the onset. The incubation period in the fourteen 
loiown intervals is shown in Table II. 

Table II. Incubation Period in Tick Titphus 

Day after bite 3 5 5 6 7 8 9 10 

No. cases 412131-3 


The first complaint in almost every ease was severe, unloealized headache; 
this persisted as the outstanding s3Tnptom until the patients became too stupoi*- 
ous to complain. Aching pains were noted in twelve instances but thej’' were 
never referred directly to the joints and were often generalized. Anorexia with 
refusal of almost all foods was usual. There was occasional abdominal discom- 
fort. There was vomiting at the onset in six instances and diarrhea tvdee as 
the onlj" other gastrointestinal manifestations. In one-fourth of the patients 
there were chilly sensations but none of them had frank shaking chills. 

The rash was the sjunpiom most lilcelj^ to alarm the parents and appeared 
first as a few scattered red macules. The rash usually’' appeared on the ex- 
tremities first but this was far from being regular. In the most severe cases 
the rash began to show petechial hemorrhage into the macule veiy early but 
in the milder eases the purpuric quality^ of the rash first appeared after a pez’iod 
of several days to as long as a v’eek. The rash appeared in less than forty-eight 
hours after the onset in thirteen instances, in four during the firat twentj’^-four 
hours, and in several others very earlj’- on the second day. 

The time of the appearance of the rash and whether it appeared fii'st on the 
trunk or on the extremities in twent3’'-six patients seen during die active dis- 
ease is shown in Table III. 


Table III. The Time .vnd Site or First Appearance of the Rash in Tick Typhus 


WHERE EASII WAS HRST 
SEEN' 

1 

2 

DAYS OP 

3 

ILLNESS 

4 

5 

C 

TOTAL 

Extremities 

4 

7 

1 

3 

1 

0 

IG 

Trunk 

0 

2 

2 

3 

1 

1 

9 

Total 

4 

9 

3 

C 

2 

1 

23 * 


•In the one Ne&ro patient, the rash was not noted prior to admission. 


Anotlier pertinent complaint of these patients, especially those seen in tlie 
second week of their illness, was stifiness of the neck and back. This was likely 
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to have been overlooked in the seriously ill, stuporous patient e\^n if spinal 
fluid shoired marked changes from meningeal inflammation. The stiffness of the 
back and neck ivas seen, hon-ever, in patients who did not have spinal fluid 
changes on admission and was a prominent sj-mptom in some who died early 
in the disease. 

Several of our patients were brought in with the complaint of swelling, 
generalized edema, and in one instance this was the cliief complaint in that the 
patient was unable to open his ej’cs. 

Sj-mptoms referable to the respiratory tract were not common, though two 
patients liad signs of pneumonia at the time of admi.ssion. 

Many patients were treated for several days with quinine in the belief 
that they had malaria. This was invariably in the stage before the appearance 
of the rash. T^.'phoid fever did not enter into the early errora in diagnosis. 

As all except one patient had a rash when brought to the hospital, it is not 
surprising that almost all were correctly diagnosed at admi.ssioD. The excep- 
tions were the fii’st patient, who was seen in 1931, only four months after the 
announcement of Badger and Rumreich that the tick typhus had been found in 
patients in the eastern United States; and a patient without a ra.sh but ivith 
an infected foot wound and meningismus whicli led everyone to su-spect at\-pical 
tetanus. His rash appeared late on the day of admission, the fifth of the disease, 
and he died the following moiTiing. The correct diagnosis was made only when 
the tissues were examined microscopically. 

The physical findings at the end of the first week and early in the second 
week, when the patients came to the hospital, were very tiTiical but were quite 
limited. On inspection the}- were all obviously quite ill. 

The milder cases were so apathetic that one had to be forceful to arouse 
their attention and the more severe cases were in semicoma to complete coma. 
Their facies, which are weU illustrated by the photographs, are typical enough 
to be diagnostic. They show a general clouding of the sensorium just short 
of that usually seen in acute encephalitis. This finding is undoubtedly due to 
the widespread involvement of the cerebral vascular .s}'stem. It is present as 
early in the disease as the appearance of the rash, in some instances before the 
rash is apparent, and reaches its maximum degree at the end of the second week 
or during the third week in the more protracted cases. In the lea.st severely ill 
patients the typlms state persists only until the’ fever begins to break but in the 
most sc\ crely ill it may persist well into convalescence. Undoubtedlv some 
Ijatients never recover completely from this encephalopathy. The last patient 
of our experience, 120 days after the onset, still has marked encephalopathy 
central blindness, and central deafness, together with .slight but definite henfl- 
paresis. She has .just learaed to sit up again and has not regained any power 
of speech. In Fig. 3 is shown the facies of a patient with severe tick ti-phus four 
days after his temperature had returned to noi-mal. Tliree weeks later he was 
talking w-ith some slight degree of spontaneit}- but was still mildh- ata.xic These 
severe degrees of encephalopathy are fortunately exceptional. It is interesting 
that there were convulsive seizures in only one of our patients in spite of the 
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fact that meningoencephalitis 'was commonlj'- demonstrated both clinicallj’’ and 
bj' spinal fluid changes (see below) . 

All of our patients showed a slight-to-moderate, generalized edema. Their 
faces were moon-shaped and the folds about the eyes, wi’ists, and ankles were 
obliterated. In the very mildest cases findings were minimal; in the moderate 
and severe eases they were quite obvious, and in two instances the eyes were 
swollen shut at some time in the course. This edema appeared as early in the 
disease as we saw the patients. This is in contrast to five adults whom we have 
seen with the disease ; thej’', with one exception, were free from easily perceptible 



Fig. 3. — Encephalopathic facies and skin pigmentation seen in patients with tick typluis. 

edema. The edema is not easily pitted. As seen in the photographs it is gen- 
eralized and involves both the cutaneous and subcutaneous tissues. This edema 
fluid is rich in protein, as is easily demonstrated in pathologic sections, and is, 
no doubt, due to the generalized damage to capillary endothelium. That the 
loss of protein in this manner is important is shown by the fact that the plasma 
proteins were regularlj^ reduced but not sufficiently to have been a factor in the 
development of the edema. In some instances the edema may also have been in 
part due to cardiac failure but in the main it was the result of the capillaiy 
damage. 

The rash was the principal general physical finding. Its character is well 
illustrated in the colored photograplis.® Tlie rash appeai-s first as discrete red 

•Tlic authors were able to publish this plate through the courtesy and generosity of Wjeth 
Incorporated, u ho also supplied tlie para-aminobenzolc acid used in the treatment of some of the 
patients. 
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macules which blanch incompletely on pressure. They may appear first on any 
part hut most frequently on the extremities (see Table III). Begardless of 
where the rash first appears, it soon becomes much more marked on the ex- 
tremities and involves the palms of the hands and soles of the feet. ^ In aU but 
the mildest cases, the rash, after a period of two to three days, begins to show 
purpuric manifestations, becomes more intensely red, and fades little if anj on 
pressure. The rash may show petechial hemorrhages or even become wholly 
purpuric in character. In the most severe cases the petechiae aie piesent in 
the lesions from the beginning. These are difficult at times to differentiate from 
the petechiae of meningoeoccemia. As a rule, however, there is more associ- 
ated eiythema vnth the lesions of tick typhus. 

The rash pei-sists imtil the patient begins to show signs of improvement, 
but may begin to fade several da 3 's before the l.vsis of the fever begins. The 
fading rash leaves a distinct pigmentation of the skill, most marked on the 
patients who had the severest purpuric manifestations. The character of this 
pigmentation is apparent in Pig. 3. In the severelj^ purpuric patients the pig- 
mentation may peisist for ten days to three weeks before disappearing. 

In addition to the above general findings, several other phj-sical changes 
occur. In all but one of our patients there was a tachycardia higher than one 
would expect from the observed fever alone. Pulse rates of 140 to 160 were 
seen, with temperatures of 102® to 104° P. This tachycardia was not infre- 
quently associated with poor quality of cardiac sounds and gaUop rh 5 i;hm. 
"Where these findings were marked there was also distention and tenderness of 
the liver; but we did not demonstrate clearcut signs of pulmonarj’' congestion 
bj' physical examination. Chest roentgenograms usually showed considerable 
increase in the bronchovascular markings and sometimes slight dilatation of 
the heart. Electrocardiograms much more regularly showed distinct evidence 
of mj’ocardial damage. There was marked lowering of the voltage. There was 
slurring of QRS complex, low voltage T, enn^es, and alterations in the 'S-T 
segment. These changes are illustrated by the tracings shown in Figs. 4 and 5. 
In some of our patients the mj’ocardial lesion was an important contributory 
factor in their death. In association with these cardiac changes there was usu- 
ally slight hj^jotension, blood pressure obserrations were as a rule not greater 
than 100/50, and 90/50 was a more frequent observation. 

The reasons for the cardiac changes arc found in the pathologic studies 
which show a moderate to severe diffuse interstitial myocarditis (see Pig. 2).- 
Also, the extensive lesions of the pulmonary vascular bed serve as important 
contributing factors in the cardiorespiratorj’- disturbance. In other patients, 
shock resulting from the loss of fluid and protein from the vascular bed hemo- 
concentration, and depletion of the circulating blood served to further au<nnent 
the anoxemia and to establish a cyclic state of progressive cardiorespiratorv 
failure. 

The lungs, while they wore affected by an interstitial bronchopneumonia 
m some of our patients, rarely showed good clinical signs of this change ex- 



Kiil-W 


506 


THE JOURNAL OF PEDIATRICS 



13th DAY PRE- DIGITALIZATION 16th DAY POST-DIGITALIZATION 


Fis:. 4. — Electrocardiographic changes during tick tj-phus. 



I2th DAY PRE- DIGITALIZATION 24th DAY POST- DIGITALIZATION 


Fig. 5. — Electrocardiographic changes during tick tj-phus. 
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cept as a terminal manifestation. Increased and progressive hyperpnea was. 
noted in all of the fatal cases and in some of the patients mth severe cases who 
recovered. Frank decrease in resonance and in tlie volmie of the respiratory 
murmur with associated rales was found in only two patients at the time of ad- 
missionj both were fatal eases. Tlie chest roentgenograms as noted above 
showed only increased bronehovaseular markings, and never frank pneumonic 
consolidation. 

The liver as already noted was enlarged in association ndth myocardial fail- 
ure but was often not palpable in mild and moderately severe cases. The spleen 
was palpably enlarged 1.5 to 3 cm. below the eo.stal margin in about half of the 
patients. There seemed to be no regular explanation for the presence or ab- 
sence of splenomegaly. This splenic enlargement in the absence of other physical 
findings in the prc-eruptivc phase frequently- led to the treatment of the patient 
for malaria; the quinine, which was u.sually used, did not modify the course of 
the infection. 

General and local glandular enlargement was noted in about half of our 
patients, but the significance of this finding in relation to the disease was not 
apparent. 

The freedom from complaints referable to the upper I’espiratoiy tract was 
commented upon above. Only one patient .showed catarrhal otitis media and 
usually the nose and pharynx were clear except for dryness in some instances 
from the mouth breathing and poor mouth care prior to admission. 

Other findings of note were obsen-ed in the laboratory studies. 

Clinical. Pathologic Data . — The urine was, as a rule, nonnal, though in three 
or four of our patients there were transiently traces of albumin .and a slight 
increase in red blood cells. These were not more marked than one would have 
expected to find in any group ill %vith other fevers of a similar desree of se- 
verity. 


Some of our patients showed moderate degrees of nonprotein nitrogen re- 
tention. Transient elevations of 35 to 50 mg. of nonprotein nitrogen were ob- 
served in six of eight patients examined during the fifth to tenth day of the ill- 
ness. Nine other patients observed after the tenth day showed levels of less 


than 32 mg. Only two patients showed an elevation of nonprotein nitrogen 
bejgmd the tenth day, one was a fatal case ivith myocardial failure, and the other 
also had se\ ere my ocarditjs and cardiac failure. The elevations were greatest 
m the fatal cases and the three such cases in wliom obseiwations were obtained 
showed 47, 48, and 50 mg. per 100 c.c. of blood. The renal lesions in these 
patients were not more severe than in other fatal cases and con.sLsted of thrombo- 
sis of arterioles in the medullaiy portions with infiltration of the large mononu- 
clear cells and polymorplionuelear cells. There was also some tubular epithelial 
desquamation with resultant plugging of the tubules. As noted above renal 
disturbances as reflected in the urine were conspicuously minimal even in those 
having a fatal termination. The three patients noted above who showed the 
greatest nemprotem nitrogen retention had only a U albuminuria 
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Tlie disease, because of its short duration, was not associated with marked 
clianges in the red blood cells or hemoglobin at the time of admission. How- 
ever, it is interesting to note that there were no observations of hemoglobins 
greater than 14 Gm, or polycythemia (red blood cells above five million) in 
spite of the fact that many of the patients were suffering from lowering of their 
blood volume as shown by precipitous drops in the red cell counts and hemo- 
globins which followed within two or three daj’-s ui^on the re-establishment of 
adequate fiuid intake and the administration of parenteral crystalloid and pro- 
tein solutions, hlany of our patients required blood transfusions during the 
course of their illness because of the fall in the blood counts and the hemo- 
globin in addition to the value that such therapy had at times in establishing 
more adequate blood volumes. The anemia which developed was not diffcrcnl 
from other secondar}’^ anemias. 



Cliart 2. — ^The white blood cell response in tick tj-phus according to the day of disease. 


The white blood count varied considerably, depending upon the severit}^ of 
the disease and the stage at which the count was made. Sixty observations 
were made on our patients and the results are shown in Chart 2. 

It is generally stated in textbooks and other clinical descriptions o:^tick 
typhus that there is a leucocytosis. Our studies show that during the first iveek 
of the disease there is a relative leucopenia. Our counts in the first five days 
varied from 4,000 to 10,000, ndth the more severe cases showing the greatest 
leucopenia. At the end of the first week there is a sharp rise in the white count 
to average values of 13,700 on the ninth and tenth da 3 "s, reaching a maximum of 
17,800 on the thirteenth and fourteenth da 3 's. This leucoc 3 i;osis falls off sharply 
after the second week. There was throughout the course a definite potymorpho- 
nuclear preponderance, this cell comprising 78 per cent to 90 per cent of the 
circulating leucoc 3 ’tes, with considerable numbers of stab cells and juvenile cells 
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being seen even in leucopenic counts. In several instances an increase in the 
total count on the sixth to seventh day was associated with a fatal outcome but 
the number of counts involved in our study is too small for this to be accepted 
as more than a suggestion as to the prognosis. The basic pattern of leucocytic 
response outlined is similar to that observed by Stuart and Pullem’® in murine 
tj-phus and by Cooke-° in liis report on tick tj-phus. 

Another finding of interest was the change noted in the plasma proteins, 
A total of twenh*-six observations were made at vai'j'ing stages tliroughout 
the course of the disease in nineteen patients. In Table lY is shown the ob- 
-served values. From these it is apparent that there is a regular lowering of the 
protein levels and that the albumin-globulin ratio was considerably less than 2 :1. 
These changes are more readilj^ visualized in Chart 3, where the obsei-ved values 
for different periods are averaged and plotted. By the fifth and sixth day, the 
time of our earliest obseiwations, there was already a lowering of the proteins 
to nearly the ebh level. After the twelfth day,, the observed values were higher 
but the increase was almost whoUj’ in the globulin fraction, and after the six- 
teenth day, the- observed values for globulin were as high or higher than the al- 


TABLE ly. PXASJTA PEOTEIX IX TICK TVPIIVS 



DAY OF 

TOTAL SEF.UJr 

1 


CASE XO. 

DISEASE 

PROTEIX 

AT;BUMIX 

GLOBULIX 


8 

9 

10 

13 

13 

13 

5 

5 

5 

15 

17 

15 

18 
11 

16 
IG 
19 
19 


5 

6 
6 
6 

10 

16 

7 

11 

13 

8 
8 
S 

12 

9 

9 

15 

9 

13 
11 
11 
18 
21 
33 
11 
IS 
11 

14 


3.7 

4.1 
4.9 

6.2 

5.8 

6.5 

4.6 

4.9 
0.0 
4.8 
6.2 
5.5 
5.0 

5.0 

5.1 
5.4 

4.7 
6.0 
5.3 

4.7 

5.8 

7.0 

6.9 
f7 
5.7 

4.1 

4.2 


3.7 

2.2 

2.5 

3.8 

3.5 

3.5 
3.0 

2.8 

3.6 

2.7 

3.8 
3.2 

2.9 

3.0 

3.4 

2.9 
2.7 

3.5 

3.1 
2.C 

2.6 

3.4 

3.9 

2.4 

3.2 

2.4 

2.5 



2.0 

1.9 

2.4 

2.4 

2.3 

3.0 
1.6 

2.1 

2.4 
2.1 

2.4 
2.3 
2.6 
2.0 
1.7 

2.5 
2.0 

2.5 
2.2 
2.1 

3.2 

3.6 

3.0 

2.3 

2.5 

1.7 

1.7 

2.0 

2.8 

1.5 

2.5 
2.8 

2.5 

2.6 
3.6 
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bumin values with a ratio of about 1:1. That individual patients follow a 
similar pattern is shown in Chart 4, where the cases having multiple observa- 
tions are shoum. 



NUMBER OF DETERMINATIONS 

Chart 3. — Serum proteins during the course of tick typhus. 



DAY OF DISEASE 

A RECEIVED 750 cc. PLASMA AND 300 cc. WHOLE BLOOD 
* FIGURES INDICATE CASE NUMBER 


Chart 4. — Individual serum protein variations in the cour.se of tick typiius. 


It seems apparent that these clianges in the plasma proteins are related in a 
considerable degree to the increased peiineability of the vascular bed and to the 
loss of protein into the tissues. That this is not the onlj' factor involved, how- 
ever has been shown by the studies of HarreU^* and his associates, who have 
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shOM’n that this plasma protam depletion ean be mmimiaed by a very high pro- 
teitt intake. The liver injury probably also contributes importantly to this d 


culty in maintaining the plasma proteins. 

The encephalomeningitis noted on physical examination was reflected in 
the chan<Tes observed in the spinal fluid. Thirty-six obsenmtionsuvere made on 
twenty-four of the patients. Two-thirds (twenty-five) of the observations 
showed moderate degrees of pleocytosis. Of the eleven counts slimving noi-mal 
values of less than 5 cells, six were in patients in whom another observation, 
later or in one case earlier, showed definite pleocjfiosis ; one was in a patient 
treated early and successfully -with para-aminobenzoic acid; two were on pa- 
tient Number 1 on consecutive days (this child, two days later at necropsy 
examination, showed marked meningeal changes) ; the others were single ob- 
servations on patients on the fifth and eighth day. The scatter of these ob- 


servations is shown in Chart 5. 



a 4 6 8 10 12 14 16 18 20 

O&V OF DISEASE 
■’‘figures indicate case number 


Chart 5 — Spinal fluid pleocytosis in tick U’phus. 


Tile character of the cellular response varied considerably; usually most of 
the cells were Ijunphoeytes, but occasionally in slightly elevated counts early 
in the course of tlie di.sease there was a preponderance of polymorphonuclear 
cells. The maximum cell count was 1S2 in a veiw severe hnt nonfatal case on 
the seventeenth day. The cellular response was asually associated with an in- 
crease in protein, usually or 2~ positive Pandy tests. In eight instances where 
the spinal fluid proteins were observed quantitatively, the respomse varied 
from 30 to 189 mg. with an average value of 79 mg. Quantitative sugars were 
observed more frequentlj' and were usually thought to be normal on simple 
estimation. The sugar levels vai-ied from 4S to 76 mth an average of 58 m<- per 
100 c.c. . ° 
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It is apparent from this stud3>' that there is regularly a spinal fluid pleo- 
cjdosis and increase in the protein. In respect to the cerebral involvement, 
tick typhus is more like epidemic tj'phus than is murine typhus. 

Our patients were aU examined for their antibody response to the infec- 
tion as measured b}^ proteus OX39 agglutinations and some bj'^ agglutinations 
versus proteus OX„ and OXk and in later years for the development of comple- 
ment flxing antibodies against Bickettsii and B. mooseri. 

Two proteus agglutinations done in our oivn laboratories, the Tennessee 
State Department of Health Laboratories, and the National Institute of Health 
Laboratories, have shoivn considerable variations in the degree of response and 
as to whether the titer was greatest against one proteus variant or another. This 
test usuallj’- becomes positive b}"- the eighth to tenth doj"^, but occasionally not 
until the end of the second week. It is probable that the immunologic im- 
maturitj’^ of our patients is responsible for this delaj’' as contrasted to the ap- 
pearance of these agglutinins in adults. The test is useful in establishing the di- 
agnosis of rickettsial infection, but is nonspecific. No combination of proteus 
agglutinations can serve satisfactorily to establish the identity of a rickettsial 
infection. 

The response with complement fixing antibodj^ occurs later than the proteus 
agglutination. Again, tests run in different laboratories have shown some varia- 
tion, chieflj' in the titer but also as to specificity. In the eax’lier tests there was 
sometimes response to both B. nckettsii and to B. mooseri. With the improve- 
ment in the rickettsial antigens bj" Plotz and his group,®* this lack of specificity 
has disappeared, and at present laboratories usuallj'^ report little or no crossing 
of the complement fixation tests. While our material is too small to be worth 
more detailed analysis, we can with justification say that the complement fixa- 
tion test is now, in the hands of qualified laboratories,* an adequate and reli- 
able means of establishing the identity of the rickettsial infections. Two samples, 
one on the fourteenth to seventeenth day of the disease and another on the 
twentj’^-first to twenty-fourth da3’', should invariably 3deld information to make a 
satisfactoiy diagnosis. 

Clinical Course . — The cases of tick typhus seem to be devisable into a mild 
and a severe group and the different groups almost can be separated from the 
beginning of the infection. Cases 2 to 8 in our group were of the mild group, 
and we were convinced that the disease was almost alwa3-s fairty benign in chil- 
dren, but Cases 9 to 16 were of the more severe group and there were four 
fatalities in the eight cases. 

This group of serious cases also came at a time when it ivas thought that 
])arenteral fluids ivould ovenvhelm the cii’culation, and the patients were not 
given the benefit of adequate treatment for their circulatory failure. None of 
tlie patients with fatal eases lived as long as forty-eight hours after admission 
to the hospital, and all ma3' be classed as malignant. Two of them died on the 
sixth da}' of the disease and two on the tenth da}'. Of the other fatalities, one 

•Tests for complement fixation have been run for us through the courtesy of the labora- 
tories of the Tennessee State Department of Health, the United States Public Health Service 
Laboratories and the Virus and Rickettsial Laboratories of the United States Army. 
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was our first patient, who died on the thirteenth day of her illness udth cardiac 
failure and an overwhelming involvement of the central nervous sj'stem; an- 
other was our nineteenth patient, who died after ninety-six hours' hospitaliza- 
tion on the thirteenth day of her illness with cardiac failure and indespread 
pneumonitis; and the seventh was our twenty-fourth patient, who died on the 
fifth day of her illness, less than twenty-four hours after admission, from a 
malignant infection. Cardiac failure and pneumonia were obviously present 
as terminal events. With modem therapy the fatality rate could undoubtedly 
have been lowered and in some of the patients more vigorous supportive therapy, 
particularly relating to the prevention of shock and cai'diac respiratorj- failure, 
might have turned the course of the infection. 

In the mild and moderate cases, the patients ran a favorable coui-se from 
the beginning. The ra.sh was slow to develop purpuric characteristics; the 
fever as a rule was not more than 104° F.; the patients were stuporous and 
apathetic but could be easih* roused ; they took food fairly weU and maintained 
an adequate fluid intake without recourse to parenteral administration; they 
showed no evidence of myocardial failure and did not tend to develop shock. 
Most of them began to show improvement in their reactions before the end of 
the second week of the illne.ss and the fever fell by lysis to normal at an earlier 
date. The duration of tlie illne.ss in the mild and in the severe but nonfatal 
cases, is showm in Table V. 


Table V. Dup.^mox or Fever rx Tick Tvphcs in Scrvtvixg Fattexts 




DAT ox WHICH TEilPERATXJRE REilAIXED LESS TUVX 100' 

’ T. 



UXDrRl 
10 ' 


11 ^ 

12 

13 

14 

15 i 


17 

IS 

19 


21 

OVER 

21 

Mild cases 

IM 

- 

- 

- 

1 

- 

1 

o 


G 

1 

- 

- 


Severe case."! 
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- 

- 

- 

If 

- 

- 

- 

1 

1 

1 

2t 


•Eighth day. 

ITreated with para-aminohenzolc add. 
tTwenty-fourth and twenty-sixth days. 


The surviving severe eases were distinguished from the mild by their dura- 
tion as well a.s by their general course, the fever pei-sisting to the end of the 
third week and even well into the fourth week. Case 25, whose temperature was 
normal on the fifteenth day, was the only severe case terminating before the 
nineteenth day. This early termination was thought to be due to treatment. 

Diagnosis. ^The diagnosis of tick tvyihus in the pre-eruptive phase may 
alwajs he a practical impossibilitj* though a presumptive diaiznosis can he made 
in some cases where one finds an engorged tick attached to the patient or obtains 
a history of the recent removal, or the handling and particularly the crushing 
of a tick._ Cases of obscure fever occurring in the late spring and' early summer 
m endemic areas should be considered with a high index of suspicion The 
sudden onset the headache, generalized aching pains, and the leucopenic or nor- 
mal white blood count should serve to call attention to the poKsibilitv of tick 

.^ononKiiab and freedom from remission should aid in ruling out malaria 

the differential 








514 


THE JODRNAL. OF PEDIATRICS 


The appearance of the rash will, in almost eveiy case, allow one to make a 
reasonably certain presumptive diagnosis. The diseases most likely to he con- 
fusing are meningocoecal sepsis and murine typhus. Meningococcal infections 
will, as a rule, be differentiated by the associated purulent meningitis, the leuco- 
ejdosis, and the cultural identification of the organism. Murine tj’phus on the 
other hand will be differentiated as a rule by the clinical course, being a much 
milder disease. The rash in murine typhus is most intense over the trunk, while 
a peripheral distribution is characteristic in tick typhus. The rash of murine 
typhus is rarely purpuric, while that of tick typhus is almost always purpuric 
when fully developed. There will imdoubtedly be some eases which can he dif- 
ferentiated onl}^ upon the basis of specific laboratory tests. 

While it is not the province of this paper to discuss the technique of these 
laboratory studies, their uses should be enumerated. The rickettsias may be 
isolated from patients by inoculation of guinea pigs ivith blood from patients 
with either rickettsial disease. The animals may become sick with characteristic 
illness, ■with or without scrotal lesions. 

More pi’actieal from the clinician’s viewpoint is the differentiation on the 
basis of serologic study. As mentioned before, the agglutination of proteus OXjg 
serves to establish the infection as a rickettsial disease, and complement fixation 
studies with specific rickettsial antigens serve to differentiate the rickettsial 
infection. The uses of these tests were discussed under the section on laboratory 
findings. 

Treatment . — The treatment of patients ill with tick tjqihus may be di- 
vided into two phases, the specific attack on the infection and the general 
measures needed to combat the profound physiologic distui’bances encountered. 

Two methods are available for the specific treatment of tick typhus. The 
first of these was introduced by Topping-- and is a specific antiserum. To date 
this serum is available only for experimental observations, but the reports of 
Topping-- and IlaiTell and associates-' indicate that serotherapj- has encourag- 
ing possibilities. 

The studies of Topping-^ show that serum therapy to be fully effective must 
be started in the first three days of the rash. He reported the results in the 
treatment of seventy-one patients, fifty-two of whom received treatment before 
the third day of the rash and nineteen of whom were treated later. The mortal- 
ity for the group as a whole was exceptionally low (5.6; the over-all mortality 
had been shown to be 23.4). Not only was there an improvement in mortality 
as a whole, but there were fifteen patients in the early treatment group whose 
fever persisted longer than twenty days, indicating a high proportion of what 
may be looked upon as severe infections. It should also be pointed out that while 
both groups were treated, those receiving treatment carlj- showed an average 
duration of fever of seventeen days, while those i-eeciving delayed treatment had 
an average duration of twenty days, in spite of the fact that the latter group 
contained a high proportion of young iudimduals who are recognized as hamng 
a better capacity to respond to the infection. Harrell-' and his group noted 
that there was no apparent edema in the individuals who received serum therapy. 
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thus suggesting that this form of therapy is effective in preventing or at least 
ameliorating vascular damage. It should be pointed out that the treatment con- 
sisted of a single injection of antiserum without any assurance that an adequate 
or optimal amount was being administered. These .studies need eirtension an 
repetition. They also emphasize the need for an improvement in diagnosis 
which ■will permit earlier treatment. 

The second specific therapy for tick typhus is chemotherapy with para- 
aminobenzoic acid (paba) or sodium paba.® The possibility of using this agent 
in rickettsial therapeutics was first suggested by Snyder and associates. -■ 
Hamilton and associates^' and independently, Grieff and associates'^ showed 
that paba was effective in preventing the growth of rickettsias in embryo cul- 
tures. The .studies of Yeomans, Snyder, Murray, Zarafonetis, and Eeke*® .showed 
that paba was effective in experimental lickettsial diseases and in louse-home 
typhus. Anigstein and Bader^* showed that it was effective in experimental 
tick tj-phus. These studies have been followed hy several clinical reports show- 
ing that paha is effective in ti’eating various i-ickettsial diseases. 

Rose and his" associates-® reported an excellent response to treatment with 
paba in a severe or moderately severe case of tick typhus. The response was 
apparent from the preeipitious drop in fever on the third day of treatment. 

Tierney’s study^® revealed that effective therapy ■with paba required blood 
levels of 30 to 60 mg. per 100 c.c., and that such levels could be obtained in 
adults when 8 Gm. of paba were given as an initial dose followed by 3 Gm. every 
two hours. In the serious rickettsial disease, scrub tjqihus, this regime was 
strikingly effective in the lessening of severe symptoms and complications and in 
cutting the average duration of the febrile coui’se from twenty to ten days. 

In Smith’s study®® of the effect of paba in murine typhus, a smaRer dose of 
drug was used and less dramatic results were obtained. He used 2 Gm. every 
two hours and did not observe the blood levels obtained. He did obtain shorten- 
ing of the duration of fever, most notable in patients started on treatment during 
the first four days of illness. 

We have had an opportunity to treat three patients with tick typhus with 
paba. One of these had a fulminating illness; the patient dying sixteen hours 
after admission on the fifth day of the disease. One of the others had a mild 
case, and treatment initiated on the fourth day resulted in prompt response 
with cessation of fever on the eighth day. The third was a patient who had 
serious myocardial damage and failure and peripheral vascular failure, but 
responded more promptly than we could have e.xpected to a combination of sup- 
portive measures and paba. He was fever-free on the fifteenth day, four days 
earlier than any other patient of this category, though treatment was’ started on 
the twelfth day of illness. These patients were first seen too late for optimal 
treatment, but we were impressed by the fact that they seemed much better 
within twenty.four hours after starting treatment. 


We have also observed the effect of paba in three patients uith 
P^iot included in this study because they were not children, but 


muiine ty- 
mentioned 


•lUrtiifttr, p.iba will be 
?ocl,lum eaU, 


UboO in place of 


para-aminobenzoic acid and sodium paba tor the 
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because they exhibited a very satisfactory response to adequate therapy. In these 
patients the temperature fell to normal in less. than seventy-two hours after 
treatment was started, several days before natural termination could be ex- 
pected, and one very seriously ill adult showed prompt amelioration of symptoms. 

The dosage suggested by Tierney-® may be translated to children by the 
graph shown in Chart 6. From the studies made concerning sulfadiazine ther- 
apy, it has been found that the per pound doses for a 10 lb. infant are approx- 
imately 3.3 times as high as that for adults, assuming that the adults treated 
by Tierney^° tvere average in size (150 lbs.). The dosage of 36 Oni. per day 
ivere .21 Gm. per pound per day, and infants wotild be expected, therefore, to 
need about .8 Gm. per pound per day. It is expected that in older children the 
dose-iveight ratio ivill folloiv a curvilinear relationship similar to that illustrated. 
Our experience as yet does not allow us to offer this curve as a final formulation, 
but it should serve as a fairly satisfactory means for estimating the maintenance 
dose needed to bring the infection under control. In practice, it has been our 
experience as weU as that of Tierne 5 ’^®® that adequate blood levels are achieved 
slowljq and it is desirable, therefore, to use a large initial dose. 



WEIGHT IN POUNDS 


Cliart 0. — The dosage of para-aminobenzolc acid in relation to body weight and to the stage of the 

disease. 

The folio-wing scheme of therapy, evolved for use in our patients, should 
yield fairly satisfaetoiy blood levels and prove to be efficacious in the control 
of rickettsial infections in children. 

The total daily dosage, calculated from the initiation level of Chart 6 is 
divided into twelve doses to be given at tivo-hour intervals and three times the 
individual dose is administered as the initial dose. This level of therapy should 
be maintained until the patient has been fever-free for twenty-four hours. The 
dosage may then be reduced 25 to 30 per cent or to the level shown for main- 
tenance of treatment after response. The blood levels of the drug should be fol- 
lowed and adjustments should be made to secure levels of 30 to 60 mg. per 100 
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c c during ihe late phases of aotim therapy. Therapy should he continued for 
some time after a remission of fever is secured to prevent relapses, prohabJ^J 
for not less than four to eight days, depending upon the general seventy of the 

infection. 

While DO serious toxie manifestations have been noted from paba therapy, 
mild confusion was noted by Tierney=» and lowering of the white blood count 
has been noted by several investigators.®®' Lowering of the polymorphonu- 
clear leucocytes to 2,500 or less per cubic millimeter should serve as a warning 
to stop therapy or to lower the intake and proceed with caution. It should also 
be pointed out that paba is e.vcreted in the urine with base and large doses may 
lead to the development of profound acidosis. The current trend is to use the 
drug as the sodium salt, sodium paba, instead of as the free acid, and this should 
obmate this difficult 3 '. Wliere the plain paba is used, the alkali intake should be 
supplemented with sodium bicarbonate at the rate of 2,5 to 10 Gm. or more per 
daj^ to maintain an alkaline urine. Fluid intake should be increased when levels 
of over 70 are obtained to accelerate the excretion of the drug. 

The general supportive treatment of patients with tick tj-phus is not le.ss 
important than the specific measures which may be used. 

The increased protein needs of these patients has been stressed by Harrell 
and his associates.®^ They have shown that protein intakes as high as 9 Gm. 
per kilogi-am per day may be inadequate to maintain the serum proteins in these 
patients, but that such a high protein intake simplified the treatment needed to 
prevent peripheral cireulatorj' failure. We heartily concur in this need for 
high protein intakes in these patients. These patients should be given a diet 
high in protein, low in fat, high in free sugars, and having a high caloric value. 

This dietarj' regime unfortunately can only he applied after considei’ahlo 
protein depletion has occurred, and 'will not serve to combat the peripheral 
vascular collapse so often foimd at the time of admission. 

This can he countered only by the adequate use of protein-rich fluids 
(plasma and blood) which vrill rebuild the blood volume. The magnitude of 
protein loss in these patients approaches that seen in severe bums and in extreme 
diarrheal disease and can be combated best by the free administration of large 
volumes of plasma. The earlier studies of Topping®® in experimental animals 
and in patients have shown that the administration of crj'stalloids intravenously 
may be associated with a lessening of the patient’s ehance.s for recovery. 
Wliether this is associated with an increase in tlie vascular loss of proteins or 
with cardiac failure induced by sudden overloading of the heart one cannot 
surmise from the report. W e suspect the first factor to be most important, but 
we appreciate the real dangers of cardiac failure in these patients. 

It is our belief, based on pathologic observations, electrocardiographic 
findings, and clinical esndenee of cardiac failure, that all patients seriouslv ill 
wth tick tj-phus should he digitalized. This should be one of the firet therapeu- 
tic steps in such patients and may he carried out concuiTcntly with the correc- 
tion of the depleted blood volume. 


.hn Ju Wood Which are needed in this correction 

should be added to the circulation with great care to avoid overloading the heart. 
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The generalized vascular lesions of the lungs as well as the presence of mj"o- 
carditis make it imperative to give intravenous infusions slowly. 

All other measures useful in combating peripheral vascular collapse, oxygen 
therapy, large doses of vitamins, especially thiamine and ascorbic acid, and 
adequate intake of calories, are also important in treating these patients. 

In conjunction with the notes on therapy, it should be pointed out that 
sulfonamide drugs are contraindicated in tliese patients. It, has been shoivn in 
experimental animals by Topping^- and bj- Steinhaus and Parkei^^ that sulfa 
drugs were inimical to recovery. Martin^^ reported a patient who responded 
adversely to sulfa drugs and several of our patients were apparently made worse 
by the administration of sulfa drugs prior to hospitalization. 

Prevention. — The prevention of tick typhus presents a difficult and complex 
problem but certain simple rules may be outlined which will aid in lessening 
the dangers of infection. For most of the country the problem will continue 
to exist, perhaps in increasing intensity, as it is as yet A’^eiy difficult if not im- 
possible to eradicate ticks. 

For those who must live and work in tick-infested environments, especialty 
in localities where prior eases have been known, there is available a vaccine. 
This vaccine, developed by Spencer and Parker^® and improved by Cox,®® is 
effective in producing a relative immunity and in bringing about an infection 
of lessened severity where it fails to protect.®' Eegular, frequent, and sys- 
tematic search for ticks on the body and their removal should be practiced. 

People living and working in such circumstances should make every effort 
to keep ticks off their bodies by wearing clothes ivhich cover the body, tucking 
them into shoes and in at the waist. Occasional inspection of the neck will 
then enable them to keep the ticks off. Ticks, when encountered, should not 
be handled with fingers, especiallj’" should not be crushed. Dogs and other an- 
imals should be deticked by insecticides instead of the common practice of pick- 
ing them off. 

JIURINE TYPHUS FEVER 

General Considerations. — Murine tj^phus in man is an acute, self-limited, 
infectious disease. The etiologic agent is the obligate intracellular parasite, 
R. niooseri. This riekettsia chax'acteristically infects rodents, particularly rats 
and their ectoparasites.®® It is transmitted from rat to rat bs"^ ectoparasites, prin- 
cipal!}' Xcnopsylla cheopisd^ and the rat louse, Polyplax spimdosis.^^ The dis- 
ease is transmitted from the rat to man by the accidental parasitization of man 
by one of the ectoparasites of the rodent. 

The reports of Brill in 1889"® and 1910^^ first called attention to the fact 
that there was a mild, noninfectious, D^jliuslike disease in New York. Subse- 
quent studies by PauUin,'*® Newell and Allen, ■‘® McNeiU,^^ and others,^®' ®® showed 
that this disease was also present in the South. It was, however, the studies of 
Maxey*' in 1926 that really focused attention upon and brought out the real 
problem presented by this infection. There has been, since that time, as was 
pointed out by IMeleney,’'® a rapid extension of the disease to involve new areas 
and to become more prevalent in tlie areas where it is endemic. 
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ilasey’s studj'*' on purely epidemiologic grounds pointed to rodent popula- 
tion o£ urban centers as tbe reservoir for the infection and to some ectoparasite 
of rodents as the vector. The studies of Dyer and associates*’ jneriminated the 
rat and the rat flea, X. clicapis. Subsequent studies have further substantiated 
this combination as being principally responsible for the spread of this mild 
form of tjT)hus fever, now generally called murine tv'phus. The studies of Dove 
and Shelmire^" indicate that the rat mite. Lipomjssus Ucoti, which attacks man, 
is also capable of passing the infection. 


rATfcUTt 

RATE 



YEAR 


chart r — Cases of and deaths from murine typhus feter in the United States from 1940 

through 1944. 


The relationship of murine typhus to epidemic typhus is not as yet entirely 
clear. The development of modem technique for serologic identification of these 
infections by complement fLvation and specific rickettsial agglutination"^ has 
led to the conception that they arc due to closely related organisms hut that the 
organisms are not derivativc.s of one another. The previously held belief that 
murine typhus is the result of rodent adaptation of the rickettsiae of epidemic 
typhus is probably not valid, at least louse transmission of murine typhus does 
not bring about a reversion to the more severe epidemic typhus.’* 


The problem of typhus fever in this country is wholly that of murine 
typhus. Tlie problem of murine tj-phus on the other hand is world-wide and in 
most parts of the world is complicated by the concomitant presence of epidemic 
tiTlms fever, yiunno tjifims is a danger or potential danger wherever rats 
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Cliai’l 7 shows tlie cases of murine typhus reported in the United States 
in the years 1940 through 1944. The geographic distribution of this infection 
in tlie United States is shown in Fig. 6. Prom this it is apparent that typhus 
is now chiefljr important in the soutliern states and in the seacoast states except 
that states north of New Yoi’k in the east and the sections north of Los Angeles 
on the west have not j'et become areas of serious endemic infection. 

In the South the disease has spread from urban centers to the rural sec- 
tions. It is probable that the disease will increase greatly unless concerted 
efforts are made to eradicate the rat population. Tlie apath 3 ^ which is manifested 
in man.r areas concerning this problem would make it seem unlikety that relief 
will occur from this source until the problem becomes worse. 



While there are not adequate studies to show the frequency of typhus fever 
in children, the study of Baker and associates'^® in Alabama and of Meleney and 
French'® in California, indicate that about 10 per cent of the eases are in chil- 
dren. The disease is, as has been shoum by ScoviUe,®'* Esky," and Davis and 
Pollard," greatlj' underreported and underrecognized; and as children have 
milder infections than adults, it is probable that morbidity in children is eon- 
siderablj’- in excess of reports. Our oum experience bears this out, as we surety 
missed cases before Scoville’s'^ work called to our attention the presence of the 
disease in infants we ivere following for mild fever of unknown origin. 

Tliere is a distinctive seasonal pattern to the distribution of cases. In earlier 
studies. Baker and associates'® were able to show ten times as manj^ cases in 
September as in Februaiw. In recent j’-ears tliere has been less difference, though 
the greatest incidence is still in the summer and fall months. This is related in 
part to the degree of parasitism of rats with X. cJicopisX The seasonal distribu- 
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Table VI. 


Se.>.sosal DiSTRiBvnoi; o? Kepof-ted Gases of M0ei>.-e Typhus Fetek ik the 


— - — — 

JAH. 1 FES. 

1 MAE. 

lAPKIL i MAY 

i JUSE 

lauLV 

1 .AEG. 

(SEPT. ( OCT. 

1 xov. j DEC. 


679 1,039 

615 

565 836 

1,125 

2,109 

2.822 

2.634 2.2S6 

1,930 1.729 



tion of reported cases for 1940 througli 1944 is slioivn in Table VI, composed of 
figures taken from Public Health Report supplements. From this table it is 
apparent that cases are prevalent throughout the year but that there are five 
times as many cases in August, the peak month, as in April, the ebb month. 

Pathology.—The pathologic disturbances found in murine typhus should 
provide a background for the understanding of the clinical manifestations. But 
as' at the time of Brill, the pathology of the disease is unknoivn. Textbooks 
conveniently refer, vrithout documentation, to a carried-over statement that it 
is similar to but milder than epidemic tj^ohns. IFe have been unable to find any 
protocols of the pathologic histology of murine typhus -mfeetions in man. In 
this city, tivo cases of t5'phus have been examined post mortem, both mere adults 
in mhom the chief cause of death mas cardiac failure and in mhom the vaseular 
lesions mere minimal. As neither mas a completely identified ease of typhns, 
they are not available for detailed" study of the pathologic manifestations of the 
disease. Stnart and Pullen’® indicate that biopsies of the skin in murine typhus 
show rickettsias in the vaseular endothelium but not in the smooth muscle cells, 
but they do not cite references. 

Clinical Considerations . — The onset in murine typhus is abrupt as a rule, 
■with headache, a sense of illness or malaise, abdominal discomfort mith nausea 
and vomiting, chiUy sensations, and sore throat being the subjective symptoms 
noted at the onset. The headache is the most distressing symptom and persists 
throughout the major part of the illness and mas present in most cases. Fever is 
usually noted immediately after the malaise and headache appear. 

Only three of our patients mere seen by a physician before admission, one by 
ns as an outpatient and two by other physicians. In each instance the child 
mas treated for a respiratory infection, for sore throat or bronchopneumonia, 
mith sulfonamides. 


The children mere as a rule apathetic rather than being seriously iU and 
did not complain much if left alone, mhich probably accounts for the fact that 
they mere not seen earlier for medical care. Perhaps this may also serve as 
an index of the degree of severity of the infection. 

The fever in our cases varied between 101° and 105° F., and mas usually 
belmeen 102° and 104° F,, mith a daily variation of 1 to 3° P. The fever tended 
to SAving more midely in the tmo days before the rapid lysis of one to tmo days 
mliich terminated the fever. Fever persisted for nine' days in tmo instances, 
eleven days in four, twelve and thirteen days in one each, fourteen days in two' 
fifteen days in one, and nineteen days in one. 

The ra.sli, which is the single specific manifestation of the di.sease from a 
cluneal vicmpoint, appeared from the third to seventh day. In two instances the 
anuly hm not noted tlie rasli and in one instance the rash mas the first symptom 
noted. Tl.e rash is nsually thought to appear first on the trunk, usuallv the 
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abdomen, and spread periplierallj’’, but our patients did not conform. The 
rash appeared first on the face or extremities in four instances, first on the trunk 
in five instances, and was generally distributed when first observed in three in- 
stances. The skin lesions were usually pink to red macules 2 to 5 mm. in di- 
ameter. These blanch incompletely on pressure but shoived purpuric tendencies 
in onlj’- two instances. The rash was usually composed of scattered lesions and 
was most intense on the abdomen. The rash usuall 3 ’^ faded, leaving slight brown 
staining of the sldn at the time the temperature began to swing or about seventy- 
two hours before the fever disappeared. 

While these patients were usuallj’^ quite apathetic throughout the febrile 
period, coma was not noted at anj-^ time, and onty two patients could be called 
stuporous. 

Two were brought in vnth a complaint of stiffness of the neck and slight 
stiffness was noted on two others at admission. The spinal fluid was examined 
in seven cases, with a total of eight examinations, on the sixth to eleventh da}”- of 
the disease, and shoived 3, 3, 4, 4, 4, 5, 6, and 8 Ij'mphoeytes with 19 to 25 mg. of 
protein and 55 to 64 mg. of sugar. All evidence of meningeal irritation disap- 
peared with the cessation of fever. 


Table VII. Serum Protein Determinations in Murine Typhus 


PATIENT 

TOTAL 

SERUM 

PROTEIN 

ALBUMIN 

GLOBULIN 

DAT OF 
ILLNESS 

COMMENT 


■i H 

tmm mmm 

3.2 


Markedly deliydrated 




2.7 

7th 

Edema of face 




1.8 

5th 


T 5 



2*2 

5tli 


T 6 



2.i 

10th 


T 9 

■1 



5th 



In two patients, edema of the face was noted. In both instances tliis was 
only slight. Serum proteins were determined in six patients (see Table VII). 
It is apparent from these few observations that while there maj'- be slight to 
moderate hypoproteinemia in murine typhus, the changes are much less con- 
stant and are less marked than in tick tjqihus. There was not in anj^ of the 
murine typhus group a shoeklike state, though several were mildly dehj'drated 
from poor fluid intake and vomiting. Patient 1 was markedty dehj^drated. It 
is interesting that even in this group with relatively mild arterial lesions the 
proteins tended to be low and there Avas a shift of the albumin-globulin ratio 
toward unit. This suggests that here, as in tick t 3 'phus, the principal vascular 
lesion is one of capillary injur 3 '. 

There Avas no evidence of significant renal injur}'. Patients 1 and 3 
shoAA'ed a slight transient albuminuria. No renal function tests were performed, 
but in four instances the nonprotein nitrogen Avas determined, ranging from 
27 to 31 mg. per cent. 

While five of the tAvelve complained of sore throat, the examination of the 
respirator}' tract Avas negative except that ten of the tAveh-e were noted to liaA-e 
some phaiyngeal congestion. Chest roentgenograms made in four instances 
shoAved onl}' veiy slight increase in the bronehovascular markings. 
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There ^vas no endence in any of our murine tj-phas cases of cardiac em- 
barrassment. Tachj'cardia mas a usual accompaniment of the fever, but there 
mas no engorgement or tenderness of the liver. Electrocardiogram.s mere made 
in .six instanees and showed only .slight decrease in the voltage and once minor 
alierrafions in the S-T segment. None shomed significant prolongation of t e 
P-R interval. 

A number of laboratory studies mere carried out on the.se patients, some 
of mhich have already been mentioned and need no further reviem. The 
serologic studies mhich are diagnostic and the hematologic studies marrant 
reriem. 

There mas no particular change in the red blood cells or hemoglobin mhich 
could be attributed to the disease. The mhite blood cells tended, as has been 
pointed out by Stuart and Pullem,’® to be lorn in the first meek and then to rise 
at the end of the second meek. Admis.sion counts on the fifth to seventh day 
mere 4,850 to 13,800, mith an average of 7,100. Eight of the twelve counts mere 
less than 6,500. Five counts made from the eighth to the tenth day mere 5.3.50 
to 9,150, with 'an average of 6,050, and four counts made on the eleventh to 
the thirteenth day mere 6,500, ± 1,200. 

All patients mere e.vamined for their serologic response to the infection as 
measured by Proteus agglutination and mith tmo exceptions by comple- 
ment fixation with the R. mooseri antigen. Some mere also cheeked for comple- 
ment fixation against R. rfcheffsti antigen and the reactions mere found to be 
rea.sonably specific in this respect. Occasionally much lower titer’s of heterog- 
enous rickettsial eorapleraent fixation mere observed. The complement fixation 
le.sts were performed by several laboratories employing antigens of variable 
sensitir'ity and specificity. Our .scries of te.st.s, while not large, indicate that 
agglutination of Proteus OX,, usually occurs hy the tenth day in ten out of 
Iwelve patients. A single positive complement fixation te.st mas obtained as 
early as the tenth day. 

In the performance of serologic tests one should remember that the Proteu.s 
OX agglutinations, uliile responding more quickly than complemeirt fixation 
tests, arc of no etiologie significance other than to estabbsh the fact that the 
patient has a rickettsial disease. 


The relative seii.sitivenoss of the.se tc.st.s i.s .slioim in the following serologic 
rc.sponse cliarts® (Charts S and 9). It is apparent from the.se charts that there 
are some cj-os.s-reaction.s between the complement fixation of antigen from R. 
mooscri and from Ricl;clhia pronazelt, and that single determination of low 
titers might not he specifically significant. 

Epidomologic iVofcs.—JIost epidemiologic studies of murine t’l-phus state 
that multiple household cases are rare, hut in our series there were four ex- 
amples of multiple houscliold infections. Two of our patients were .sisters ad- 
mnted at an interval of more than a .vear. In one instance there had been 
ti.we p ixn-mus eases m the same home. One child was admitted at the same 
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Cliart 8. — Antibody response during’ the course of murine typhus: a comparison of 

serologic tests. Case 7. 



DAYS AFTER ONSET OF DISEASE 


Chart 9. — Antibody response during the course of murine typhus: a comparison of 

serologic tests. Case 8. 


various 


various 
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time as her mother, also ill -n-ith typhus, and a brother had had tj-phus several 
months earlier. In the other instance, an older sister in the family was recover- 
ing from the infection when our patient was admitted. There was no e%'idence 
of lousiness in any of our patients. Also, most studies indicate that males are 
affected more often than females, probably due to the fact that most of the in- 
fections considered were the re.snlt of infection dei-ived from ivork a.ssoeiation 
with infected rats. In Jvashville, eases originate not only from nork association 
but in some sections from infected rats in residential areas. Seoville'’^ has noted 
that in typhus occurring in such areas the usual preponderance of male cases is 
reversed and that more women were infected than men. In our group, eleven of 
the twelve cases ivere girls. This suggests that the clothing worn by girls makes 
them more readily attacked by the rat flea, or that their activities in the home 
are more likely to bring them into contact with the rat fleas. The numbers in- 
volved are small but this preponderance is quite startling and significant. 

Differential Diagnosis . — The diagnosis of murine typhus ultimately rests 
upon laboratory* tests. From the clinical vievqioint, it is essential that a high 
index of suspicion be maintained ; to be recognized it must be kept in mind in 
aU unexplained febrile iUness, and even so it wiU usually be impossible to more 
than postulate the possibility until the rash appears. The most difficult dif- 
ferentiation with tick tj*phus was considered in the preceding section. 

The disease otherwise is most apt to be confused with exanthum subitum, 
measles, and drug rashes. In the first of these, marked hyperirritability rather 
than apathy is the rule, in measles the presence of enanthem and severe coryzeal 
.symptoms should be enough to differentiate the infections. The present custom 
of treating aU patients with infectious processes with sulfonamides makes it 
most difficult to rule out drug rashes ; even the cases of typhus are apt to have 
been subjected to this treatment. The rash from sulfadiazine would be most 
likely to be confusing, and that of sulfathiazole rarely if ever. In the most 
severe cases with hemorrhage into the lesion one might suspect meningoeoccemia, 
but here the attendant, relative leueopenia of typhus should be helpful in the 
differentiation. Typhoid fever with abundant rose spots may at times be con- 
fusing but fortunately in this phase the blood culture will almost invariably be 
positive. 

The con-ect diagnosis could be made eventually by the clinical course of the 
disease in most instances, but in some sections of the country the severe case.s 
of murine tj-phus will be confused with mild cases of tick typhus. This differen- 
tiation can he made only by the isolation and identification of the specific rick- 
ettsia or by running simultaneous serologic tests for antibodies for both 
rickettsias on the serum, preferably eighteen to twenty-four days after the 
onset. The fact that the disease is due to riekettsia can probablv best be estab- 
li.shcd by the use of Proteus OX„ agglutinations, a 'simple test wMch can be 
run by any reliable baeteriologic laboratory. The differential diagnosis on the 
basis of agglutination of strains of Proteus other than OX„ has fallen, iusti- 
finbly, into disrepute. ' ' 


Treatment of Typhus. -The, fatality rate for murine typhus fever is ven* 
low. none in ISO cases reported by Stuart and Pullcm.” Recovery, in practieallV 
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all childhood cases, will ensue with simple expectant treatment Mdiich maintains 
an adequate fluid balance and a reasonable food intake, particularly a high pro- 
tein intake. This feeding should be by gavage if necessary. Earlj' in the dis- 
ease the problem of vomiting and associated ketosis maj' require parenteral 
administration of glucose, plasma, and saline to reestablish satisfactory metabolic 
activities and to restore the interstitial fluids. This will be necessary, hou'ever, 
only rarel3^ 

The general outline of therapy for patients with tick typhus is applicable 
to the more severe cases. 

However, even with satisfactory supportive tlicrapy, the disease is a pro- 
tracted illness with two weeks or more of fever followed by a convalescence 
period proportional to the age of the patient, which makes the advent of specific 
therapy liighty desirable. The experiences with immune sera in the treatment 
of epidemic typhus and spotted fever have shown that to be effective these must 
be given in the first four days of the illness. The practical difficulty in making 
a diagnosis in this period will almost certainly pi’eclude usefulness of this agent 
in murine typhus; to saj”- nothing of the costs of such therap3>’. The observa- 
tions of Hamilton and associates"'* that paba is effective in inhibiting the lethal 
effect of B. viooscri in the development of chick embryo, and study of Smith®" 
showing that murine typhus fever responds to paba when it is administered in 
the first week of the illness, encourage us to think that the drug will be effective 
treatment. To be effective, however, earlj^ diagnosis and treatment are essential. 
Our experience with paba therapy in murine typhus in childhood is limited to 
one patient. This child was treated adequatelj’’ from the beginning of the fourth 
daj’’ and was fever-free on the sixth day. The technique of using the drug was 
discussed under the section on tick tj'phus and needs no repetition here. 

Prevention . — ^While laboratory studies indicate tliat a Amecine rvould be ef- 
fective in preventing murine tj^phus- a more rational approach to the problem 
would be the sj'stematic eradication of rats. 

CONCLUSIONS 

A rcA’iew of the rickettsial diseases of childhood reveals that the problem 
of tick tj'phus is norv common to the rvhole of the United ritates and to some 
areas of Central and South America. The extent of the problem of murine 
tj'phus is not now clear, but it probablj- extends to most of the warmer temper- 
ate zones. 

Tick tAqrluis is a serious disease with a high mortalitj* even in childhood. 
A thorough Imowledge of the principal pathologic lesions and their relationship 
1 o the clinical manifestations of the disease should lead to a more satisfactory 
handling of these patients. Earlj- recognition of the disease will allow the ef- 
fective use of paba either alone or in conjunction vdtlr serum therap.A' for the 
treatment of these patients. To make this early diagnosis the clinician must 
exercise a high degree of suspicion. It is probable that the increase in travel 
and utilization of our outdoor recreational facilities, again available to the public, 
Avill increase the number of cases of tick tj-phus. 
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lAIuriue tvplius in the far South is so greatly under-recognized or unre- 
ported that ive have very little concept of its relation to the practice of medicine. 
Yeiy likely the disease is masquerading imder a nude variety of aliases or exists 
in a form not noiv recognized. Though no more than 10 per cent of the cases 
occur in childhood, one may safely estimate that 5,000 cases occur yearly in chil- 
dren in the United States, chiefly in tlic southern states. Even though it is a 
mild disease, its recognition and correct treatment would seiwe to bring about 
better medical practice and to emphasize the need for the extermination of rats. 


SUMAI^VRY 

1, The clinical manifestations of tick typhus and murine typhus in child- 
hood have been presented and have been correlated, in so far as is possiiile, with 
the pathologic and clinical pathologic manifestations of the disease. 

2. The general treatment of rickettsial uifeetions in chUdliood has been 
presented, together with an outline for the use of para-aminobenzoic acid in 
these infections. 
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EARLY EVIDENCE OF PSYCHOSES IN CHILDREN 
WiTH Speclvl Reference to Schizophrenia 


Charles Bradley, JM.D. 
East Providence, R. I- 


T he pediatrician, is likely to be the first consnltaDt, if not the first physician, 
to see children with, incipient serious illness, mental as well as physical. Since 
psj-choses are knoii-n to occur in childliood, and are hy definition serious mental 
disturbances, it seems important for the pediatrician to be familiar mth their 
early manifestations. Some of these early manifestations are the subject of the 
present report, which is based on studies undertaken to determine what types 
of childhood behavior signifj' that a psychosis is present or impending. 

In spite of aU that has been written and said about psychoses, there is no 
generally accepted definition of the term. Inevitably in such a situation, con- 
cepts as to what constitute psychoses vary among different schools of psycho- 
logical thought. This is very confusing to the nonpsychiatrie worker seeking 
to orient himself and leaves the pediatrician little choice but to select from 
some reliable soiu’ce a definition which uiU be of practical value to him. For the 
purpose of the studies Iierein reported, a psychosis is considered “a. severe mental 
disturbance in which all the usual forms of adaptation to life are involved”^ 
and in which “disorganization of the personaRty is e.Ytreme.“' 

A great deal more is known about the psychoses of adults than those of 
children. They are usually classified as organic, toxic, or functional, depending 
upon the presence or absence of known causative factors. Individual psychoses 
in each of the three groups have been fairly well delineated and are often dis- 
cussed as though they were disease entities. Among the cardinal signs and symp- 
toms helpful in the diagnosis of adult psj-chosis are the patient’s lack of insight 
that he is ill, the presence of delusions and haUucinations, and apparent disturb- 
ance of capacity to sense or express emotions (affect). The implication of 
ehronicity and discouraging prognosis that may accompany the establishment 
of a diagnosis of psj'chosis is undoubtedly a by-product of the well-known fact 
that a large proportion of hospital beds the world over are occupied for years 
on end by chronically psj'chotic adult patients. 

For children we lack a generally accepted classification not only of psychoses 
but of psycliiatric disorders in general. The criteria mentioned above for adult 
psychoses do not adequately apply to children for whom we must seek other 
standards of deviation from mental health. P.sj*chiatric diagnastic standards in 
childhood must he even more flexible than those used with adults. The reactions 
of mentally ill children can he properly evaluated only in terms of what is an- 
ticipated for most children of similar age and maturitv, and no single standard 
scri^f normality covers the entire childhood period. 


tounJeJ BemenOa Praecox 

PUnbureiiC Pa.. Annual MecUng ol the Annerican Academy of Pediatrics, 
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Children may react to physical illness or injury mth behavior which is 
sufficiently disturbed to warrant the descrii^tion “psjmhotic.” The delirium 
which may accompany fever or some of the disturbances which follow head in- 
jury are examples. Such disturbances are, however, not usually listed as 
psychoses. This may be due to their obviously secondaiy association with more 
clearly understood physical illness or to their temporary duration. A classifica- 
tion of such reactions as “symptomatic ps.vclioses’’ has been recently suggested.’ 
"While it is generally recognized that a child’s usual pereonality doubtless beai’s 
some relation to the temporary mental sjnnptoms that accompany physical ill- 
ness, we lack precise data proving this relationship. On the basis of information 
now available, no valid prediction of specific mental symptoms which will accom- 
pany the physical illness of a particular child is warranted, nor are we able to 
discuss this subject at a practical level. 

On the other hand, there is considerable information available as to some 
of the early evidences of functional psychosis in childhood. In contrast to the 
several clearly recognized functional p.sychoses of adults, schizophrenia is the 
onl}’- one generally accepted as occurring in children before 13 years of age. 
This psychosis accordingly forms the main sul?ject of the present discussion. 

Schizophrenia Avas a term introduced by Bleuler in 1911 to describe a mental 
illness apparently based on a disturbed balance or “splitting” of two important 
groups of the patient’s mental charactei’istics, those by which he deals with the 
real Avorld around him and those AAdiieh are devoted to the imaginaiy Avorld exist- 
ing only Avithin his oaaui mind. In mentally healthy individuals these tAA'o sets 
of characteristics are maintained in balance supplementing one another tOAvard 
efficient mastery of actual life situations. The schizophrenic patient becomes 
preoccupied AA'ith his Avorld of fantasy to a degree incapacitating efficient mastery 
of these real Avorld situations. Kraepelin in 1896 had used the term dementia 
praecox to describe the illness of many similar patients, emphasizing primarily 
that it Avas a mental illness of early life Avhich usuall3' Avent on to complete 
ineapacit 3 ^ At present scliizophrenia and dementia lAraecox are for practical 
purposes employed interchangeabh" in clinical and literary discussions, in spite 
of their different deriAmtions. “Schizoid” is a related term used to describe per- 
sonalities and clinical conditions Avhich maA' precede, lead up to, or are similar to 
the psj’chosis schizophrenia. 

As applied to children, schizophrenia is best used to denote a psychosis, that 
is, a severe mental illness. It has been defined for this purpose as “a rare but 
severe distortion of the personalitA’ peculiarlj'- distinguished bj^ a diffuse retrac- 
tion of interest from the enA'ironment. This maj* be described in terms of the 
child’s diminution of appropriate affectiA'c contact Avith realitj', loss of interest 
in his surroundings, failure to deriA-e emotional satisfaction from the ordinary 
events of life, or preoccupation Avith .subjective matters to the exclusion of ex- 
ternal situations.”^ 

FLAX or STUDY 

The purpose of the present discussion is to furnish the pediatrician Avith 
descriptions, reactions, and behavior Avhieh indicate that schizophrenia must be 
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seriously considered in certain children who come to him for examination, with 
emphasis on the earliest signs of this psj’chosis. 

In searching for important objective evidence of the presence of psychoses 
in children, the following three plans of study have been piu-sued ; (1) behamor 
symptoms capable of description in children presumably psychotic at the time 
of observation have been investigated and evaluated; (2) past histories of chil- 
dren known to be psychotic have been searched for reports of their earliest mal- 
adjustment; and (3) a search has been made for reliable notes written on the 
spot in diaries or baby books describing stop bi' step the growth and reactions 
of children who later became psychotic, so that the evolution of a psychosis, in 
terms used by parents to describe what they have seen, might become available. 

Portions of the material herein presented have been previously published 
but are included as integral parts of the present, more complete report. 

BEH.VVIOR CH.IRACTERI.STIC.S OF SCHIZOPHREXIC CHILDREX 

The initial portion of this study was carried out some years ago and its re- 
sults published upon completion.'* Its conclusions have, with minor modifica- 
tions, since been found valid in a larger number of schizophrenic children over 
a much wider age range. The project was imdeiiaken to determine just what 
types of behaiior capable of objective description by any intelligent nonbiased 
ohsen'cr are eharacteristie of children whom experienced clinicians have con- 
■sidered to be schizophrenic or schizoid. The investigation concerned 138 mal- 
adjusted boys and girls wiio had been admitted over a period of years for psi'- 
ehiatric study to the Emma Pendleton Bradley Home, a children’s psychiatric 
hospital. All were under 13 years of age and, as resident patients for a period 
of several months, were free from the immediate effects of family and community 
pressures and prejudices. Fourteen of these children had been considered 
potentially schizophrenic by competent clinicians, but their e.xact criteria for 
making this diagnosis were variable and often based on intuitive impro.ssions. 
The study itself was carried out by fiist tabulating all of the major behamor 
eharactcristie.s of each of these fourteen children as noted in the hospital record. 
Only reactions capable of description by “persons entirely unfamiliar with 
each ])aticnt's background’'' were eon.sidered. The presence or absence of each 
tabulated .sym])tom in the total group of 1-38 children was then checked by 
several membei-s of the hospital .staff who had personally worked with the entire 
moup. The behavior traits whose presence seemed to distinguish the schizo- 
phrenic children from the rest were then ini-estigated more carefully. 

Light major behavior eharactcristie.s were found to be e.specially prominent 
in the fourteen children diagnosed as .sehizojdircnic. These in the order of 
frequency and apparent importance were as follows: 

1. Scelusivene.ss 

2. Irritability when .seclusivencss was disturbed 

3. Daydreaming 

4. Bizarre behavior 
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5. Diminution of personal interests 

6. Regressive nature of personal interests 

7. Sensitivity to comment and criticism 

8. Physical inactivity 

Detailed definitions of these terms appear in the original communication 
and may he abstracted here : 

Sechisiveness is considered as a strong tendency to consistently remain aloof 
from the societj'^ of other children for no obmous constructive reason such as 
physical incapacity, or pursuit of special projects. 

Irritahilitij is considered to he a reaction of anger when the seclusive ac- 
tivities are interrupted, especially hy the personal inteiwention of other individ- 
uals. 

Dayclreamhiff may he termed apparent preoccupation with thoughts and 
fantasies definitely beyond what is usually noted in children of similar age and 
development. 

Bizarre behavior is made up of actions and activities decidedly ineongi-uous 
to the surroundings in which they occur. It includes such phenomena as pos- 
turizing, repetitive purposeless motions, unintelligible language, and irrelevant 
expression of emotion. 

Diminution of interests indicates that there are conspicuously fewer objects 
and activities toward which the child is attracted than one usually anticipates 
for most children of similar age and intelligence. 

Regressive personal interests in%mlve the voluntaiy selection of and par- 
ticipation in amusements and occupations customarily intriguing chldren of 
younger age levels. 

Sensitivity to comment and criticism implies an excessive emotional response 
to the 'personally directed opinions of others such as praise, blame, and so on. 

Physical inactivity indicates conspicuousl 3 '^ less gross motility than is eom- 
monl.v seen in other children of similar age and development. 

To illustrate the manner in which these characteristics were noted to be 
present in one of the children of the schizophrenic group, the following bi’ief 
clinical histoiyis quoted d 

Case 1. — (Patient 5, Table I.) Han entered the hospital at the age of 7 because of 
temper displays, persistent eniire.sis, .and phy.'iieal attacks upon younger children. His 
physical condition Tvas excellent. 

tVhen permitted, Han preferred to wander away from any group with which he was 
playing and enjoyed roaming about in the woods by himself (seclusiveness) . 'When attempts 
were made to dissuade him from these activities, he became sulky, pouty, glared at the 
supervisor, and muttered under Ids breath (irritadility) . During school hours he gazed into 
space and during leisure periods his attention seemed far from his surroundings (daydream- 
in y'). Dan was frequently observed striking and holding awkward postures. Ho growled 
like an animal when alone and showed little obvious emotional reaction to situations and 
events which should have pleased him (bienrre hchavior). He seemed to enjoy few activities 
beyond being alone, daydreaming, and talldng to himself (diminution in number of personal 
interests). On the rare occasions when he sought the company of other children he pre- 
ferred to be with those much younger than himself and often .sought attention from them 
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hr using obscene language in a vcrj- immature fashion (re/jressive nature of personal 
interests). YVhen praised he blushed profusely and seemed obviously embarrassed but he 
cried easily at the slightest scolding (sensitivity to comment and criticism). He rarely 
engaged in the boisterous games common to boys of his age and -walked slowly instead of 
running- (physical inactivity). 


Although this case illustrated the presence of examples of all eight cardinal 
children's schizophrenic traits, it must not be inferred tliat a diagnosis depends 
on so complete a picture in every instance. The group of traits represents rather 
a sjuuptom-coraplex of specific observable behavior phenomena tvhich may dis- 
tinguish schizophrenic and schizoid children from those with other emotional 
and behavior problems. Table I iUustrato-s the presence or absence of each of the 
eight traits in the fourteen children clinically diagnosed as schizophrenic in this 
first group. 


Table I. Beha-vior Tr.uts Promisext in Focrteen Schizopiiuenic and Schizoid 
C inLDREN Between 7 and 13 yE.vr.s or Age 


traits 

PATIENTS’ NAMES AND NUMBERS 

0 

5 1 

1 

& 

o 

e:: 

% 

u: 

e 

2 

i 

B 

1 ^ 

1 3 

! 

Z 

g: 

c 

4 

I 

1 

2 

a 

5 

g 

c 

1 

W 

2 

Sb. 

7 

> 

S 

K 

8 

1 

9 

o 

10 

11 

z 

pa ' 

32 

S 

33 

o 

s 

•14 

Seelusiveness 

* 

•* 

•* 

« 

♦ 

♦ 

« 


♦ 

« 

♦ 

* 

♦ 


Irritability 

« 

* 

* 

* 

* 

♦ 

« 

* 

« 

* 

* 

« 

* 

* 

Daydreaming 

♦ 


* 

* 

* 

« 

* 


♦ 


* 


- 

- 

Bizarre behavior 

♦ 


* 

♦ 

* 






* 


— 


Interests — diminution 


♦ 

* 

* 

* 


* 

« 

* 

* 

_ 


- 


Interests — regressive 


* 

* 

* 

•* 

- 


♦ 

* 

- 

— 

- 

— 

— 

Sensitivity 

* 

- 

- 

* 

* 

• 

- 

* 

- 

* 

« 

* 

« 

•* 

Physical inactivity 

• 


- 

* 

* 

-• 

* 

♦ 

« 

*■ 

- 


♦ 

- 


It will be noted that seelusiveness and iiTitability when seclusive actmties 
were interrupted were present in all fourteen children. Because of this, it may 
at least be assumed that a combination of these two traits is a basic characteristic 
of this particular symptom-complex. Slany of the other individual traits noted 
may have been secondai’j’ to these. In the original communication it was sug- 
gested that irritability upon interruption of seclusive actmties may well be a 
measure of the degree to which each child desired to be alone and pursue his 
solitary way. One does not become irritated, angrj’, or negativi.stic when pur- 
suing some ob.ieet unless that object has meaning and is really desired. This 
accentuates the fact that each of these schizophrenic children was not merely 
apathotic and indifferent to others about him but had a strong desire or “drive’’ 
not ia share in their actii-fties. 


0 The children in this original group were between 7 and 13 yeai-s of a"e In 
searching for early evidence of p.sychoses it ),as subserpientlv .s'eemed important 
to see whether tlie same traits were prominent in younger psychotic children Ac- 
cordingly the case records of all patients admitted to the Bradley Home oi’er a 
period of fifteen j’ears for whom a diamiosis of schizophrenia was suggested were 
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reviewed. Out of a total of 905 individual cliildren admitted there were thirty- 
nine under 13 years of age for whom a diagnosis of sehizoplirenia seemed 
plausible. To further evaluate the prominence of the eiglit cliaraeteristics pre- 
viously noted as earliest sj-mptoms, the five jmungest patients in the entire group 
were selected for particular study. Tliese little children ranged from 39 to 48 
months of age on admission. Tlie occurrence of the important schizophrenic 
eliaraetei’istics in these five cliildren ha.s been tabulated in Table II. 


Table II. Beiiaviob Tr.aits Noted i.v Five Youxcer Schizophrenic Children Between 

3 AND 4 Years op Age 


! 

j 

TRAITS 


PATIENTS ’ 

names and NUMBERS 


OLI\^R 

15 

PRISCILLA 

16 

1 RALPH 

! 17 

SAM 

IS 

TOM 

19 

Seclusiveness 


* 

y 

it- 

* 

Irritability 



X 

■y 

* 

Daydreaming 


- 

- 

*• 

¥• 

Bizarre behavior 




•y 

' 

Interests — diminution 

- 

- 

_ 

K 


Interests — regression 

X 

V 

— 

— 


Sensltivitv 


- 

¥■ 

— 

- 

Physical inactivity 

* 

- 

- 

* 



The apparently essential characteristics of seclusiveness and irritability 
when seclusiveness was interrupted wei-e symptoms common to all five of these 
younger children, whereas the presence of the other manifestations was possibly 
less consistent than in the older group. At this earlier age range the particular 
actions whereby the traits were expressed often varied from what was seen in 
the more mature and well-developed older children. The following case reports 
illustrate how some of these manifestations may display themselves in very young 
schizophrenic children. 

Case 2. — Kalph (patient 17, Table II) was admitted to the hospital nursery school at 
the age of 3 years and 7 months because of minimal speech development, lack of interest in 
the activities of others (progressiiely noticeable for the previous six months), and hyperactive 
negativistic behavior of gradually increasing intensity. His physical and clinical laboratory 
status were not abnormal. 

Ralph showed no interest in the other children in the nursery school nor in their activities. 
Ho spent all of his time in imaginative solitary play (.lechtsiveness). He cried in a frustrated 
manner whenever his own play was interrupted (irritahility). if reprimanded he would strike 
himself. On other occasions he laughed spontaneously and heartily when no external stimulus 
was emdent (hicarre hehavior). He overreacted to any correction, striking himself as men- 
tioned and occasionally apparently attempting 16 dominate the attention of adults in a rather 
planful fashion (sensitivity to comment and criticism). There were no extreme evidences of 
daydreaming. His personal interests, though solitary, were fairly wide and adequate for his 
age and development. Ilis motor acthity was that of the usual boy of his age. 

Psychometric examination was not feasible with this child. However,' his 
ability to care for all the details of his personal hygiene, his familiarity with tlie 
varied and stimulating complicated nursery school schedule, and the particularly 
planful manner in which he tried to attract the attention of adults suggested 
potentially adequate intelligence. 
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lEost conspicuous at fii-st glance M’crc his lack of speech, his carefully 
planned attempts to attract attention, and his apparent fear of neu' sitimtions 
However, over a period of thirteen months’ observation, solitary activities and 
lack of interest in other cliildren and their play seemed dominant and led to a 
diagnosis of schizophrenic psychosis. 

Case 3.— Sam (patient IS, Table II) wa.s admitted to tlie hospital at the age of 3 .vears 
and 10 months because of loss of speech which he had .supposedly acquired prior to 10 months, 
progressive failure to respond to orders and direction, conspicuous avoidance of people, and 
unusual interest in printed letters and symbols of all sorts. Kepeated physical examinations 
were negative. The usual hospital laboratory studies were noncontributory. 

In tile hospital nursery school, Sam showed no interest in the per-son or activity of other 
children or adults, paid no attention to suggestions which were given to the group, and wa.« 
extremely preoccupied with his own solitary play (sechisiveness). iniea this play was inter- 
rupted, particularly by any direct suggestion to him, an excessive temper reaction was pro- 
voked and he would strike his head against the floor (irritaliUiy). At times he appeared pre- 
occupied with Ids own thoughts (though not obviously busy) and in spite of attractive nurseiy 
activities about him seemed to be daydreaming. He was avidly interested in letters and otlier 
symbols of printed form, signs, books, scraps of writing, and children's lettered blocks, and 
followed out a ritual of bowing Ids head over such materials (bi:arre behavior). His only real 
interest in life seemed to be these printed objects (diminulion of personal interests). Though 
limited in amount, these interests could hardly be regarded as regressive for a child of Ids age. 
Xo evidence of senstfivif y to comment or criticism was noted. He was slow in all his motions 
and rarely gave the impression of being active and alert as is usually seen in the nursery school 
(physical inactivity). 


This boy’s siipeiior ability in using a pencil, in printing, in recognizing and 
arranging sj-mhols, and hLs self-sufficiency in dressing seemed adequate evidence 
of potential nomial intelligence although all attempts at psychometric evalua- 
tion failed. 

Almost as striking as his exclusively solitai-j- preoccupation vvith letters and 
figures was his lack of speech in contrast to well-developed finger dexterity. 
On the basis of several months’ observation, the completely self-centered, in- 
wardly motivated featiire.s of Sam’s life seemed the basis of these .symptoms and 
led to the diagnosis of a psychosis, presumably schizophrenia. 


Case 4. Tom (patient 19, Table II) was admitted to the hospital nursery school at the 
age of 4 years because he had progressively withdratvn from the activities of'his home, had 
failed to develop speech, and was extremely concerned about what he ate, limiting this to a 
very few foods. 


In tl.e hospital this boy disregarded all suggestions made to tbe group, rarelv showed 
interest in what went on about him, either among children or adults, and pieferred to* sit alone 
rocking back and forth and vocalizing in unintelligible sounds (sechisiveness) When anv at- 
tempt to direct him from these activities was made be cried bittetlv (irritability) rreauent 
episodes of unprecipitated laughter were noted and his general air preoccnpation suggested 
daydreaming. An infimte number of bi-arre activities included grimacing with his hand held 
^foro him, and vocalizing starting inth a low voice which he rapidly raised to a loud shout 
He of en seemed particularly interested in doors, locks, and gates. His food habits showed 
.1 fluctuating interest in special items, what he actually ate being usuallv chosen on the blS 
of color or exture raU.er than because of their taste or quantitv. Although he occaslSuy 
showed fleeting attention to nur.-erj- school activities, he would a ivavo ret„rt t v 

tary fantasy life (d.imnubon o/ interests;. Ther; wa.s no'dS; otr« 
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reviewed. Out of a total of 905 indii'idual children admitted there were thirty- 
nine under 13 years of age for whom a diagnosis of schizophrenia seemed 
plausible. To further evaluate the prominence of the eight characteristics pre- 
viously noted as earliast sjTuptoms, the five youngest patients in the entire group 
were selected for particular study. These little ehildren ranged from 39 to 48 
months of age on admission. The occurrence of the important schizophrenic 
characteristics in these five children ha.s been tabulated in Table II. 


Taiii.f. II. Br.u.wion Tr.vtts Noted in Five Yodxc.er Sciiizopiirexic Chii.dren Between 

3 AXD 4 Years of Age 


1 

traits ! 


PATIENTS ’ 

NAMES AND NUilBERS 


OLIVER 

15 

PRISCILLA : 
16 

I RALPH 

I 17 1 

SAM 

IS 

1 TOM 

19 

Seelusiveness 

* 

* 

¥■ 

* 

« 

Irritability 


* 

it 



Daydreaming 

- 

- 


*e 

* 

Bizarre behavior 



" 



Interests — diminution 

~ 

- 


■v 

‘t! 

Interests — regression 

« 

X 

- 



Sensitivitv 

— 

— 

* 

_ 

— 

Pliysical inactivity 


“ 

- 

* 
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The apparently essential cliaracteristies of seelusiveness and irritability 
when seelusiveness was interrupted were symptoms common to all five of these 
younger ehildren, whereas tlic presence of the other manifestations was possibly 
loss consistent than in the older group. At this earlier age range the particular 
actions whereby the traits were expressed often varied from wliat ivas seen in 
the more mature and well-developed older children. The following case reports 
illustrate how some of these manifestations may display themselves in very young 
schizoplirenic children. 

Case 2. — Ralph (patient 17, Table II) was admitted to the hospital nursery school at 
the age of 3 years and 7 months because of minimal speech development, lack of interest in 
the activities of others (progre.ssively noticeable for the previous six months), and liyperactive 
negativistic behavior of giadually increasing inten.sity. His physical and clinical laboratory 
status were not abnormal. 

Ralph showed no interest in tlie other children in the nurseiy school nor in their activities, 
llo spent all of liis time in iniaginati\e solitarj- play (xeehisiveness). He cried in a frustrated 
manner whenever his own play was interrupted firritnbiiili/). If reprimanded ho would strike 
liimself. On otlier occasions lie laughed spontaneou.'ly and heartily when no external stimulus 
was evident (hi~nrrc hchavior). He overreacted to any correction, striking himself as men- 
tioned and occasionally apparently attempting to dominate the attention of adults in a rather 
planful fashion (soisitivity to comment and criticism). There were no extreme evidences of 
daydreaminri. His personal inteicsts, though solitary, were fairly wide and adequate for his 
age and development. His motor activity was that of the usual boy of his age. 

P.sychoiuctvic examination was not feasible witli this child. Ilowcver,' Ins 
ability to care for all the details of his personal hygiene, his familiarity with the 
varied and stimulating complicated nursery scliool schedule, and tlie particularly 
planful manner in which he tried to attract the attention of adults suggested 
potentially adequate intelligence. 
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Jlost conspicuous at fu-st glance were liis lack of speech, his carefully 
planned attempts to attract attention, and his apparent fear of new situations 
However, over a period of thirteen months’ ohseiwation, solitary activities and 
lack of interest in other children and their play seemed dominant and led to a 
diagnosis of schizophrenic psychosis. 

CiSE 3.— Sara (patient 18, Table II) was admitted to the hospital at the age of .3 .^eaT* 
and 10 months because of loss of speech which he had supposedly acquired prior to IC montIi=, 
progressne failure to respond to orders and direction, conspicuous avoidance of people, and 
unusual interest in printed letters and symbols of all sort*. Repeated phy-ical examination® 
Here negative. The usual hospital laboratorr studies were noncontributory. 

In the hospital nursery school, Sam riiowcd no interest in the person or activity of other 
children or adults, paid no attention to suggestion® which were pven to the group, and wa® 
extrenieb preoccupied with lus own solitary' play (scclusufjic^s), IVlien this play was inter 
rupted, particularly by any direct suggestion to him, an exco'siie temper reaction was pro 
vobed and he would strike lus head against the floor (irniaUhty). At times he appeared pre 
occupied with his own thoughts (though not obviously busy) and in spite of attractive nur-ery 
activities about liim seemed to be daydreaminff. He was avidly interested in letters and other 
symbol® of pnnted form, signs, books, scraps of writing, and children's lettered blocks, and 
followed out a ritual of bowing his head over such materials (hicarre hehniior). His only real 
interest in hfe seemed to be these printed objects ('diminution of personal interests). Though 
limited in amount, these interests could hardly be regarded as regressire for a child of liis age 
Xo evidence of sen’.ihiity 1o comment or criticism was noted. He was slow in all his motions 
and rarely gave the impression of being active and alert as is usually seen in tlie nursery sdiool 
{physical inactiiity). 


This boy’s superior ability in using a pencil, in printing, in I’ecognizing and 
arranging sy-mbols, and his self-sufficiency in dressing seemed adequate evidence 
of potential nonnal intelligence although all attempts at psychometidc evalua- 
tion failed. 

Almost as striking as his exclusivelj- solitary preoccupation with letter’s and 
figures was his lack of speech in eorrtrast to well-developed finger dexterity. 
On the basis of several months’ observation, the completely self-centered, in- 
wardly motivated features of Sam’s life seemed the basis of these s^rptoms and 
led to the diagnosis of a psychosis, presumably schizophrenia. 


CvsE I.— Tom (patient 19, Table II) ua,® .admitted to the hospital nursery school at tlie 
age of 4 years because be had progressively withdrawn from the activities of lii® liome, had 
failed to develop speech, and was extremely concerned about what he ate, limiting this to a 
very few food®. 


In the hospital this hoy disregarded aU suggestions made to the group, rarely showed 
interest in what went on about him, either among children or adults, and preferred to' sit alone 
rocking hack and forth and vocalizing in unintelligible sounds (seclusneness). When anv at- 
tempt to direct lum from these activities was made he cried bitterly (irntahiXity) Freejnent 
episodes of unprcc.p.tated laughter were noted and his general air of preoccupation suggested 
daydreaming. An infinite number of hizarre actnities included grimacing with his hand held 
before him, and vocalizing starting with a low voice which he rapidly raised to a loud ®hont 
Ho often seemed particularly interested m doors, locks, and gates. His food habits ®howed 
a fluctnating intcre-t m special items, what he actually ate being usually chosen on the basis 
of color or texture rather than because of their taste or quantitv. Although he occasionaUv 
riimved fleeting attention to nur-ciy school aUivitie.-, he would aiways return to his own sol 
larj fantasy life (dimmiUon of inlere.U). There wa® no definite evidence of repressive 
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interests a<=idc from these bizarre activities of undeterminate maturatiou level. He showed no 
evidence of sensitivity to comment and criticism. He stood about or sat so much during his 
solitary activities that he gave the impres.sion of a much less yhysicaHy active boy than others 
of his ago group. 

Formal ps.vchometric examination could not be carried out 'wnth any degree 
of reliability. However, Tom’s keen I’eeognitioii of foods of certain texture or 
color, the ingenious methods he used to secure them at the table, and his self- 
sufficiency in caring for his dressing and similar needs all suggested potentially 
normal intelligence. 

His bizarre activities, particularly those relating to his feeding habits, were 
his most olivious sjunptoms. Complete lack of speech was almost as conspicuous. 
Over an 11-montli period of observation, the extremely self-absorbed, apparently 
internally motivated nature of all his behavnor was sufficiently impressive to lead 
to a diagnosis of schizophrenic p.sychosis. 

In what has been said so far an attempt lias been made to demonstrate 
that the basic elements of tlie behavior of schizophrenic children can be obseiwed 
and can be recorded in nontechnical language bj^ observers who need not be 
experts provided they are relatively free of bias and prejudice. These behavior 
characteristics seem to apply to psychotic children down to very tender ages. 
Whether or not they are evidences of psychosis in its earliest developmental 
stages, tliey are certainly evidences of psychosis in the very early life stages of 
individual psychotic patients, 

EARLIER EVIDENCES OF MALADJUSTMENT 

In an attempt to search back further into the lives of children who were 
later thought to be psychotic, the early histories of all thirty-nine schizophrenic 
children admitted to the Bradley Home over a fifteen-year period were carefully 
reviewed. Thirty-two of the histories contained specific descriptions of behavior 
and development in infancy and earliest childhood. In the remainder this in- 
formation was ladling so that these seven histories were discarded for the pur- 
poses of this part of the study. Evaluating the information obtained from the 
thirty-two reliable early histories, it must be noted that the material was taken 
from tlie usual hospital recoi’ds and not obtained as any part of a research 
project. Since there were no siblings in this series, in informants were thirty- 
two different sets of parents and relatives. Moreover, the histories were obtained 
by a number of different staff physicians over a period of several years. Any 
points of agreement in data obtained from the histories of this many children 
under the variables wliidi tliese conditions impose may obviously be of some 
clinical significance. 

Age 'of Earliest Noted Maladjustment . — In seai'ching for specific statements 
to indicate the earliest age at which evidences of maladjustment had come to 
parents’ attention it was striking that in tweutj'-nine out of the thirtj’-two chil- 
dren definite evidence of this sort had been present before 2 years of age. Thir- 
teen of these children were recalled as having presented definite problems at ages 
which were spceificall.v recalled as “before one year,” “at 16 months,’' “before 
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2Ycars/’ fttc. In the remaining nine cases “infancy” only was specified. 
the nature of the complaints in the entire group and the way in which the m- 
formation was obtained, two years seem.s a reasonably coiLservative upper limit 
of what wa.s implied when “infancy” was mentioned and not qualified by moie 
specific dates. 

Nature of Earliest Noted Matadjustmcnis.—l-he precise behavior sjTnptoms 
noted in these hospital histories as oceurring during the first two years of life 
were quite diverse. For some, isolated .sjmptoms, and for some a variety were 
reported. The positive statement most frequently made indicated that a child 
had shown a lack of interest in his surroundings, particularly in other persons, 


during this early age period. This was reported for twelve children. 

Nest to this lack of interest the most common obsen-ation was retardation 
or failure of speech development, occurring in eight children. In six others 
in whom speech had apparently been developing normally, it disappeared during 
the infancy period. Thus a total of fourteen children gave some endence of 
disturbed speech development. 

Nine children had presented feeding problems of various sorts, some ex- 
tremely severe but none particularly characteristic of the group as a whole. 

Conspicuous hypermotility and hyperactivity were distinctly recalled by 
the parents of sis children. 

These symptoms of diminished intere.st, retardation, or interniption of 
speech development, feeding problems, and increase of motor actimty were by no 
means all the early signs of maladjustment reported. None of the great variety 
of others, however, occurred in sufficient frequency to warrant special mention. 


LONG-TERjr STUDIES OF INDmURVL CHIEDREX 

The entire psychiatric literature contains hut two detailed long-term studies 
of children who were thought to be schizophrenic in early childhood and for 
whom details of early development in the form of notes were kept in diaries by 
their parents.®’ ® It has been the writer’s privilege to have access to one of 
these documents which has previously been edited and published.® A brief 
resume of the outstanding features of this girl’s early development may he of 
interest. 

Case 5. — Gwcb {patient 4, Table I) was an only child. A personal and professional 
acquaintance hy the author with her parents and nunierons relatives has revealed no serious 
ahnonnalities of parental maladjustnient or familial defect. The father was of superior educa- 
tion and enjoyed enough leisure time during- his daughter's early childhood to keep a detailed 
diarj- starting at a considerahle period before any abnormality or serious problem was even 
suspected. 

After an apparently uneventful pregnancy, birth, and early development Gwen, at 8 
months of age, began to show a violent dislike to having any other child in the play-pen with 
her. At this same age it is recorded that she “smiled less than other childrem” At 9 
months she was noted to scream when neighborhood chUdren merely looked into her carriage 
At one year of age she would shat her eyes and turn away from any strangers. At IS months 
she seemed contented only when playing by herself. 

Gwen’s speech development was somewhat retarded. She was IT month= old before 
she was heard to speak her first word. At 2 years she used .single words onlv. When she 
was .Z years old, she was said to be talking in a very “parrot-like” fa.shion. ' 
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Details of Gwen’s subsequent development have been, reported elsewhere, but following 
lier admission to the Bradley Home her outstanding characteristics were described as follows; 

She kept away from other cliildren whenever possible and when physically close to them 
did not converse. She was frequently seen standing behind the door of her room muttering 
and often lay montionless on her bed with her eyes half closed and a rapturous expression on 
her face facclusivencss). If these solitary activities were interrupted, she would scowl and 
vehemently express her displeasure (irritabiUty). She paid little attention to her work in 
school, often sitting for long periods with eyes closed or gazing into space while otherwise 
unoccupied (daydreaming). There was a great deal of bizarre behavior, examples of which 
were urinating out of the window or into her shoes, defecating in her clothes locker, frequently 
grimacing, often refusing to respond to questions, and at every opportunity assuming unusual 
postures such as lying on the floor with legs uplifted and underclothes exposed regardless of 
who miglit be observing her. Her interests were diminished, and although she rarely paid at- 
tention to what was going on about her, conversation revealed that she missed few details. 
Her bizarre exploratory activities, considerable masturbation, and finger play suggested that 
her interests were regressive in nature. If she were corrected or scolded, she sometimes cried 
and usually reminded members of the staff that no one liked her. In addition, she expressed 
ideas that adults whom she could see but not hear were being critical of her and in many 
other ways appeared sensitive to comment and criticism. She spent so much time alone and 
so often refused to participate in other children’s games that the impression she gave was one 
of physical inactivity. 

Tlicro appeared unexplained mood swings and variation in interest and activity from 
time to time, but over a long period of hospitalization no fundamental change or improve- 
ment was noted. Gwen ’s preoccupation with her own fantasies and her disdain for any of the 
activities of others remained quite constant and, when supplemented by the other details men- 
tioned, led to a diagnosis of schizophrenic psychosis at the age of 8 years. 

Tliis brief resume of a voluminous long-tei'm studj- is used to illustrate the 
evolution of problems present in infancy to tlie symptom-eomplex of behavior 
traits mentioned above. Tliere is an obvious need for manj’^ more sueh studies 
if we are to understand adequately the earl3' evidences and development of 
psj’choses in children. 

COM5IENT 

These attempts to describe behavior ivhich ma.v be characteristic of schizo- 
phrenic children were originally motivated by a desire to secure from the study 
of patients themselves information which would remove from the diagnosis of 
childhood schizophrenia the inconsistencies with which conflicting ps3mhological 
theories and the dependence on clinical intuition had previousl3'^ surrounded it. 
While the traits enumerated are clearly at a descriptive level only, the 
importance of observation and description as aids in diagnosis needs no justifica- 
tion. In the early differential diagnosis of a child’s behavior disorder, the first 
impressions received by the ph3-sieian are derived from what parents and others 
tell him of the patient's behavior. The3' are usuall3' next supplemented b3" what 
the physician himself ma}- observe. If both the histor3'- and s3"mptoms suggest 
extreme seclusivc tendencies in combination with several of the other eight traits 
that have been described, and are supported b3' a stoiy of maladjustment going 
back into earliest childliood 3’cai’s, the possibilit3’ of schizophrenia must be con- 
sidered and more complete ps3’ehiatric stud3- advised. 

It is be3‘ond the scope of this communication to discuss in 003- detail the 
po.ssible causes of schizophrenic reactions in children. iMoi’c comprcliensivc re- 
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views"' ■ indicate that no appreciable proportion of reported cases can lie traced 
to any specific abnormalities of lieredity, the prenatal state, birth and medical 
historj*, life experiences, intellectual capacity, or reeognizalde pliysical character- 
istics. That the specific reaction can appear so early and is usually preceded by 
definite though less specific evidences of inability to meet the demands of life 
even in infancy suggests that a constitutional predisposition is the basic handi- 
cap. This naively expressed concept is not as impractical as it may .sound, since 
it allows us to recognize that physical or emotional trauma only piccipitatc.s 
01' intensifies the pathologic reactions to which tlie patient is intrinsicallj pie- 
disposed. In other words, the many suggested eau.scs of schizophrenia (ranging 
from parental overprotection and unstable or dominant mothers to earlj' injury 
of the nen'ous system and endocrine imbalance) may intemsify sj'mptonis to the 
point of attracting clinical attention hut .should not necessarily he considered the 
pai’ticular objects of treatment in the ca.se of every schizophrenic child. 

Obnously not all seelusive children are potentially .schizophrenic nor is all 
infantile maladjustment the precui'sor to psychosis. The intensity and per- 
sistence of reactions such as those described are quite as impox'tant for diag- 
nostic purposes as their quality. Jlild or brief episodes of schizoid behavior may 
be noted at times of stress or illne.ss in some children wliosc previous and subse- 
quent adjustment is entirely adequate. A definite and serious diagnosis is justi- 
fied only upon repeated or prolonged oliservation of significant reactions either 
in a variety of situations or in a setting where the child is temporarilj- free from 
external complicating factors. 

Since schizophrenia in children appears to he a way of life rather than a 
disease, its existence is not incompatible with that of otlier handicaps such as 
mental deficiency, epilepsy, or cerebral palsy, to mention only a few eoexi-sting 
conditions that have come under the writer’s observation." 

Treatment and prognosis are further complex subjects outside the proidnce 
of this presentation. Therapy is basically a pi’oblem of eliminating or reducing 
factors which intensify the child’s fundamental maladjustment."-®’" It is 
essentially a psychiatric problem, since modifications of parental attitudes, 
alleviation of secondaiy symptoms, and special educational programs are in- 
volved. Ultimate prognosis depends both upon the degree to which remediable 
factoi-s can be successfully brought under control and the degree to which con- 
stitutional predisposition is present."- "" The latter is generally a.ssumed to he 
severe if schizophrenia is apparent at an early age. ^Yhile no invariable course 
and outcome can be predicted, a well-substantiated diagnosis of schizophrenia 
in childliood caiTics with it a serious prognosis. 


sdaijiary 


In a study of schizophrenic children in the controlled environment of a 
clu dren s pychiatric hospital, eight behavior characteristics were noted to 
d^ mguish these patients from other seriously maladju.sted children. These 
tiaits were diagnostically significant as early as the fourth vear. A review of 
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the early histories of schizophrenic children revealed evidence of maladjustment 
before 2 years of age in most instances. The significance of these early evidences 
of psychosis in young children is considered. 
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STKEPTOjMYCIN : A EEVIE^Y 

John Ehrlich, Ph.D. 

Detroit, ]\Iich. 

TT has been said that, whereas the discoverj' of penicillin was, in a sense, 

1 accidental, streptomycin came to light in the course of a premeditated and 
carefully planned search for just such a drug. Biologists, of eoui’se, had long 
noted the phenomenon of antibiosis, and an almost unbroken succession of lab- 
oratory workers and clinicians, stemming from Pasteur, have sought to exploit 
its implicit therapeutic possibilities. 

Waksman of Eutgers Univereity, long noted as a soil microbiologist, had 
undertaken, in the late 1930’s, the onerous task of screening his microorganisms, 
new isolates as weU as stock cultures, in a series of tests designed to imcover 
any cultures whose metabolic products might, after exti’action and purification, 
meet the exacting requii'ements of clinicians. Several powerful new antibiotic 
substances came to light, but it was not until 1943 that his group found one that 
gave promise of meeting these requirements. An Actinomycete, apparently 
Streptomyces gnseus, an inhabitant of gai’den soils, river muds, peat, and 
compost heaps, was found to produce a substance exhibiting powerful bac- 
teriostatic activity, especially against many of the gram-negative pathogens not 
sensitive to penicillin. Among the more susceptible of these in agar-dilution 
tests were Brucella ahortua, Eherfkella typhosa, Escherichia coli, Hemophilus 
influenzae and Hemophihis perUissis, Klebsiella pneumoniae, Pastcurella tular- 
ejisis, Proteus vulgaris, Pseudoinonas aeruginosa (relatively resistant), and Sal- 
monella schottmuelleri. In addition, a pathogenic human strain of Mycobac- 
terium tuberculosis was found to be inhibited. Later in vitro tests added a 
number of additional pathogenic species, including Bacillus anthrads. Brucella 
melitensis and Brucella suis, Gorynebacterixim diphtheriae, Neisseria gonorrhoeae 
and Neisseria intracellularis (meningitidis), Pasteurella pestis, Proteus a?nmo- 
niae. Salmonella enteritidis. Shigella paradysentcriae. Streptococcus faecalis 
(relatively resistant), and Actinomyces bovis. PeniciUin-sensitive gram-positive 
aerobes were not notably affected, and anaerobes, fungi, and viruses not at all. 
lYhen extracted and partially purified, the active substance was foimd to be 
encouragingly stable and relatively nontoxic for laboratory animals. 

The discovery was announced in Jannarj-, 1944, together with infomiation 
on culture media and a method for extraction and concentration of streptomycin 
from culture filtrates. Before the end of 1944, transplants of the active cultui'es 
(not all isolates proved to be equally productive) were distributed to numerous 
mdustrial laboratories, where the formidable resources of equipment, man 
power, and know-how, ’ only recently marshalled for penicillin, were con- 
centrated on the more difficult task of developing workable production methods, 
tor It was realized by the Eutgers group that ^vithout the help of industry it 
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the eariy histories of schizophrenic children revealed evidence of maladjustment 
before 2 years of age in most instances. The significance of these earlj^ evidences 
of psychosis in young children is considered. 
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portion is a diguanido inositol and the strcptoiiiosandnc is made up of an un- 
natural (levo) optical isomer of N-methyl gliieosamino and a Jntlierlo unknown 
branclied-chain hexose (streptosc or streptonose) Imaring two aldcliydc groups. 
The streptidine and slreptol)iosaminc arc .ioined in the parent strc])tomycin by 
a glycoside linkage of the streptonose portion of streptobiosaniine to one of tlie 
oxTgen atoms of streptidine. One suggested chemical assay method is based 
on the formation and colorimetric determination of maltol (a previou.sly knonn 
compound) from the streptonose portion of the intact molecule upon treatment 
with alkali. On the basis of present knowledge, the molecule can be varied only 
at the aldehyde group in the middle fragment. Oxidation to the organic acid 
destroys its activity. Kednetion to the aldehyde increa.ses the alkali stability of 
the compound and does not materially change its in vitro activity. Suffice it to 
say that a stnicture so complex and unfamiliar offers even less hoj)e than docs 
that of penicillin for artificial sjuithesis. 

Consequently, we are dependent for streptomycin on natural biosynthesis. 
Being an aerobic organism, S. griscus must be cultivated a.septically on the sur- 
face of suitable licpiid media or throughout the medium in large culture tanks 
through which large volumes of sterile air are bubbled under controlled con- 
ditions. The organism produces relatively minute amounts of streptomycin — at 
present not much more than 0.0001 Gm. per milliliter of the culture liquid. This 
precious fraction must be extracted and purified by an exacting procedure in- 
volving filtration, adsorption, elution, concentration, and desiccation; inevitably, 
much is lost in the process. The final product is an ahnost colorless powder, 
.sterile, fi’ee of pyrogenic substances, free or almost free of histamine-like ac- 
tivity, safe for injection, and remarkably stable. Since the free base Ls unstable, 
the streptomycin is present in the form of a salt, usually the hydrochloride or 
the .sulfate. The potency of these preparations is at least 300 /xg. of pure strepto- 
mycin base (or “S units”) per milligram of powder'. Since a milligram of 
cither of these salts, when pure, contains approximately 800 /,^. of .streptomycin 
ba.se, the powders now available contain at least 40 per cent of active strepto- 
mycin base. The powder is readily soluble in water; when recon.stituted rvitli 
sterile, pyrogen-free water in a concentration of 100 or 200 mg. of streptomycin 
base per milliliter, it for-ms a clear solution of pH 5.0 to 7.0. Solutions for in- 
jection may be prepared either with water or with physiological saline solution. 


Throughout the manufacturing process, progressive concentration of the 
active material is followed closely by means of potency as.says. Rapid and 
precise chemical methods are being sought, but at present two biologic methods 


are in common rise, an agar-diffusion method employing a straur of Siaph. 
anrens or more commonly Bacillus suhtilis, arrd a turbidimetrre method employ- 
ing a noncapsulated strain of K. pneumoniae. Assays of pharmaeologic and clin- 
ical samples for following streptomycin concentration in body fluids have been 
performed by Fleming’s slide-cell method with Bacterium megatherium or by 
a serial-dilution endpoint method with broth cultures of K. pneumoniae or 
fiorfih,,. nrculans. In all methods, the samples are compared with correspondin 
dilutions of a streptomycin preparation of known potency, based on the workin 


to to 
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might take years to produce sufficient material for the crucial clinical tests on 
whicli the future of this apparently safe and powerful antibacterial substance 
would neeessaril}' depend. -In less than a year streptomycin was in limited 
production, further animal studies were completed, and clinical trials were under 
way. Shortlj’ thereafter, eleven manufacturers contributed nearly one million 
dollars to the National Eescarch Council foi\a comprehensive program of clin- 
ical trials under tlie supervision of Dr. Chester S. Keefer. It soon became ap- 
pai'cnf that Waksman’s hopes were destined to be at least partially sustained. 
By 1946, the limitations of this new drug were fairlj' well defined, specifica- 
tions were drawn up by military and civilian control agencies, and its probable 
therapeutic value was forecast. 

Production, which had been about 3 kg. during September, 1945, increased 
to almost 40 kg. for ]\Iay, 1946, and reached slightlj' over 200 kg. for December, 
1946. Certification of individual lots for civilian use is not legally required at 
present, Init all members of the industry have voluntarily agreed to submit 
samples of each lot to the Food and Drug Administration before release.^‘ On 
Sept. 1, 1946, the Civilian Production Administration designated 1,652 hospitals 
to serve as regional depots for the controlled commercial distribution of strep- 
tomycin for civilian treatment. By November, the supply had increased suf- 
ficiently to justify relaxation of controls; since that date, hospitals and sanatori- 
ums have been pemiitted to order the drug direct from suppliers of their choice. 
The Civilian Production Administration still allocates domestic and export re- 
lease quotas from each manufacturer or supplier, and the Office of International 
Trade of the United States Department of Commerce controls distribution of ex- 
port quotas among various exporters. But since Dec. 1, 1946, domestic sale, 
within allocation, has not been restricted and is now handled through normal 
trade channels. It is hoped that additional manufacturing facilities now under 
construction will increase the supply of streptomycin sufficiently within six 
months to justify lifting of the present allocation .system. During recent months, 

I he cost of the drug has been halved twice with the result that, weight for weight 
of equivalent pure material, it is now as cheap as penicillin. 

Streptomycin is an organic base, soluble in water and insoluble in most 
oi'ganic solvents. It may be considered as related to sugars (in contrast to 
penicillin which is more related to amino acids). From partiallj' purified hy- 
drochloride or sulfate salts it has been possible to prepare three crystalline salts, 
the hclianthate, and the double salts reiueckate sulfate and trih 3 'drochloride- 
calcium chloride. A derivative, diln-drostreptom.vein, has also been prepared 
b.v catal.vtic hj’drogenation of streptoniA'cin hj-drochloride or the trihj^dro- 
chloride-calcium chloride double salt. The calculated formula for streptomj'cin 
is C-iIIjoNtOi;. As a result of experimental work bj' numerous organic chemists, 
the general structure of the molecule is now well defined. The molecule has been 
split into two components, streptidine and streptobiosamine. The streptidine 

•On March 10. 1947, PresiUent Truman signed the streptomycin amendment (H. P. 2045) 
to the Federal Food, Drufr, and Cosmetic AcL This amendment places streptomycin on the 
<;ame basis ns penicillin, including the requirement that samples of each manufactured lot be 
oht^mitted to the Food and Drug Administration and certified by the administration before the 
lot Is released for distribution. 
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be injected into the pleural or peritoneal cavity. Diy mixtures ivith lactose 
(250 mg. per gram) or aqueous solutions (50 to 100 mg. per milliliter) ma\ be 

applied topically. 

While it is true that even relativelj* pure .streptomycin .sometimes produces 
unpleasant side reactions, particularly when massive doses are administered 
over long periods of time, yet the drug is remarkably free of toxicity and, ex- 
cepting penicillin, is safer than any ehcmotherapeutic agent yet found. Cer- 
tain p°atients exhibit familiar types of dnig sensitivity, including pain and 
tenderness at local site of injection, headache, fever, skin eruptions, tachycardia 
and fall in blood pressure, paresthesias about the face, and flushing of the skin. 
Those under prolonged courses of treatment for stubborn inaccc-ssiblc infection 
such as tuberculosis eventuall.v exhibit eighth-nerve disturbances: vertigo and 
tinnitus disappear when treatment is suspended; deafness is apparently often 
irreversible, but is more or less readil.r compensated. In short, streptomycin 
is hardly indicated where cheaper or le.ss irritating agents null serve equall.v 
well, but may be used Avithout hesitation where the prognosis is poor or where 
other means of treatment are inadequate, and especially in cases where lab- 
oratory tests on the isolated culture show the infecting organism to be strepto- 
mycin sensitive. 

Streptomycin has been found to evoke a multifold increase in resistance to 
its action on the part of many organisms, not only in vitro but unfortunately 
also in vivo. This increase in resistance may be brought about in part by the 
action of serum and of other factors within the body, in part by selective action 
of the drug, resulting in unhampered multiplication of relatively resistant indi- 
viduals and concomitant elimination or possibly mutation-like alteration of the 
more sensitive individuals. Hence, as with the sulfonamides and penicillin, it 
is safest and most effective in the treatment of infections which will respond 
quickly to massive, briefij" sustained medication. 

AYhere streptomycin therapy has failed, at least one of five causes has been 
assigned: (1) the organism Avas not sensitive to streptomycin; (2) dosage wa.s 
inadequate; (3) the organism became resistant during treatment; (4) the pre- 
dominant species of infecting organism changed during treatment; (5) infec- 
tion became localized in an area inaccessible to streptomycin. It is hardly neces- 
sary to point out that bacteriologic studies could have prevented or at least di- 
rected prompt attention to each of the first four causes of failure. 

Although clinical experience is now accumulating rapidly, it is still too 
early for a fuU evaluation of streptomycin, and this is especially true of rela- 
tively inacessible chronic infections such as leprosj* and tuberculosis. A study 
of ten patients at the National Leprosarium just completing a seven-month 
course of treatment, five of them with sulfones and five with sulfones pins 
.streptomycin, indicates that "while streptomycin produces eneouragin" results 
Its cumulative toxicity when administered in large and continuous do^^'e (1 or 
2 Gm. a day) is such tliat, alone, it wdU probably not become the drug of choice 
m leprosj-. Although streptomycin is the most dramaticallv efficacious chemo- 

^ pemanent benefit 

g tandmg infectious, and in meningeal or miliary forms of the disea.se 
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standard distributed by the Pood and Drug Administration from pooled lots of 
streptomycin sulfate contributed bj’ most of the manufacturers. 

Although the in vitro sensitivit 3 ’’ of an organism cannot, unfortunately, be 
taken as an infallible guide to its sensitivity within the bodj^, it is generallj’’ 
agreed that the infecting organisms should be isolated from candidates for 
streptomycin therapj’- and that the streptomycin sensitivitj^ of the organisms 
should be deteimined both before and throughout the, course of treatment. The 
value of such in vitro tests is now known to be affected, in part at least, by their 
character, for it has been shown that the in vitro sensitivity of an organism to 
streptomj^ein is influenced bj^ many factors, including age of culture, concentra- 
tion of organisms, growth phase of the culture, and constituents of the medium 
used. 

"Wlien therapeutic blood levels are sought, streptomycin can be injected by 
the common parenteral routes. Since adequate blood levels can be established 
in less than two hours following intramuscular administration, there is little to 
recommend the more speedj’’ intravenous route (except in fulminating cases 
of bacteremia) or the more painful subcutaneous route. Blood concentration 
has been found to be generally proportional to the size of the dose, a sustained 
level of 10 fig. of streptomycin base per milliliter of blood being attained with 
0.6 Gm. a daj’’, and a daily dose of 1.5 to 2.0 Gm, being found neeessarj’’ to raise 
the blood level above 16 /ng. per milliliter. Serum levels of 32 ng. per milliliter 
have been maintained ivith dailj^ parenteral administration of 3 Gm. Absorp- 
tion is more rapid from saline than from peanut oil and beeswax. Following 
intramuscular injection, streptomj'cin is readily distributed throughout most of 
the body fluids and has been found in fetal cord blood and amniotic fluid. Much 
of it concentrates in the Iddnej'-s, whence 50 to 75 per cent of the total amount 
administered is excreted with the urine -nithin twentj'-four hours. It is thus 
possible to maintain drug levels in excess of 100/ig, of streptomycin base per 
milliliter of urine bj-- parenteral dosage at a rate considerablj'^ less than 1 Gm. 
a daj'. A small portion is also excreted in the bile. Streptom 3 ''ein does not read- 
ilj’- diffuse into the cerebrospinal fluid of nomal persons; but when admin- 
istered parenterall}^ to patients with meningitis, amounts sufficient to ehecl: 
growth of susceptible bacteria maj' reach the cerebrospinal fluid after repeated 
injections. Larger intracisternal levels can be obtained by supplemental intra- 
thecal injection of 25 to 50 mg. a day. Oral administration is contraindicated 
where systemic drug levels are required, because no appreciable amounts of 
streptomycin pass through the gastrointestinal wall; likewise, parenteral ad- 
ministration is valueless in the treatment of gastrointestinal infections. How- 
evei-, since the drug i-etains its aetivitj- in the gut, oral administration of 2 to 
4 or 5 Gm. per daj' is strikingh^ effective in reducing or obliterating the fecal 
flora and thus, apart from its curative effect in some cases of baeillarj^ d}'senter 3 ', 
offers a useful sanitation procedure prior to operation on the colon. Similarl 3 ", 
although strcptom 3 'cin is not absorbed to an 3 ’ appreciable extent through normal 
lungs, inhalation of nebulized streptoin 3 ’ein provides a valuable supplement to 
penicillin in preparation for pleural surgeiy as well as in the treatment of some 
cases of chronic pulmonaiy suppuration. Solutions containing Yio to 1 Gm. ma 3 ' 
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O sseous congenital .sypirilis is a dynamic proce.s.s wliicJi waxc.s and ivaiic.s 
as the infant grows oider, and late complete lioaling may be expected even 
when early lesions are severe. Evaluation of anlisyphilitic treatment for this 
self-limited process is impos-sihlc unless the natural history of untreated o.s,seou.s 
SAT)hilis is kept clearly in mind. The coui-se of untreated osseous sj'philis may 
be altered by several factors, of which the most important would seem to be the 
age of the fetus at time of infection and the adccpiacy of treatment of the mother. 
Although fetal infection may take place as early as the fifth month, it frequently 
does not occur until just before parturition, even when the mother has been in- 
fected much earlier.^ Tliercfore, the duration of the fetal infection before ap- 
pearance of osseous lesioii-s' cannot be determined accurately. It has been 
stated^- •* that evidences of active sj^bilis .seldom develop in newborn infants 
of sj-pbilitie women who have received moderate or large amounts of antepartum 
treatment ; and osseous lesions, if present, disappear within a few weeks. ^S^hen 
we assume that adequate materaal therapj' is responsible for rapid healing of 
fetal osseous lesions, we must consider two factors : First, in infants subsequently 
proved to be syphilitic, osseous lesions are commonly absent during the first few 
weeks of e.xtrauterine life.'^’ ' Second, in the newborn infant, man}' minor 
osseous abnormalities roentgenogi-aphically compatible with syphilis, but actually 
.secondary to other disturbances, may be of a transitory natirre.^’ Caffey” 

has indicated the many pitfalls that may be encountered in an unequivocal roent- 
genologic diagnosis of osseous congenital sj'pliilis. 

McLean’s'® classification Avas adopted for this study. For purposes of 
statistical analysis an arbitrary weight of severity was assigned to each type. 
The authors assume full responsibility for these arbitrary criteria which, al- 
tliough they may be found wanting with further experience, do have .some merit 
for currerrt purposes. 

Osteochondritis.- — (Fig. 1.) Type I consists of a single thickened line of 
increased density at the end of the metapliysis. It is nonspecific and may be 
encouirtered in a wide variety of eondition.s which produce di.sturbanees in 
gi-owth of cancellous bone. Some of these are malnutrition, bacteremia, miliarr- 
tubcrcu losis, hemolytic disease of the newbor-n, acute leucemia in the infant, and 


f'f'rvlce. lollowing- termination of OSRD contracts ^ ^ United States Public Health 
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a])peai's cloiilitfiil. Its greatest usefulness Avill probably be as an adjuvant in 
the treatment of those early forms of tuberculosis likely to be pei-manently 
lienefited by one to two months of streptomycin treatment; that is, early, acute, 
progressive, exudative forms of pulmonaiy tuberculosis with or without thin- 
walled ca^^ties, and ulcerating lesions of the laiynx, liypophar3aix, tracheo- 
bronchial tree, and sinus tracts. The daih'^ dose has usuallj’ been between 1.5 and 
3 Gm. While “the place of streptonycin in tuberculosis therapj'^ has not been 
full.v determined,” it appears, in the words of the Majm clinicians, “to have a 
veiy great usefulness which is much more likel3' to supplement than to supplant 
the proved effective standard methods of treatment.” 

Streptomycin therap3’- appears to be the best treatment available for 
tularemia (% to 1 Gm. dail3' for five to seven da3"s) and for mild or moderately 
severe meningitis due to II. influenzae and to several of the other commonly en- 
countered gram-negative organisms. For influenzal meningitis, the suggested 
dail3^ dose is % to 1 Gm. intramuseularh’-, plus 25 to 50 mg. intratheeall3", for 
five to seven da3’’s. Streptom3min has been found effective in children against 
severe influenzal meningitis of t3'pes other than b when supplemented with 
sulfadiazine, and against severe type b influenzal meningitis when supplemented 
with rabbit antiserum as well as sulfadiazine. Eespirator3’^ and other infections 
with II. influenzae have also responded satisfactoril3L 

Streptomycin is indicated for gram-negative bacteremias (2 to 4 Gm. daily 
for five to ten da3's) and for man3^ heretofore resistant infections of the urinary 
tract (1 to 3 Gm. daily for five to ten da3"s), especially those due to proved 
streptom3’cin-sensitive strains of II. influenzae, K. pneumoniae, P. vulgaris, P. 
ammoniac, Ps. aeruginosa, Escli. coli, Acrobacter aerogencs, and N. gonorrlioeae. 
To succeed in such urinaiy-traet infections, urination should be unimpaired, the 
urine should be alkalized, and marked benefit should result within three days. 
Maiy eases of gram-negative peritonitis, Friedliindcr’s pneumonia, liver abscess, 
cholangitis, heart-valve invasion, chronic ]nilmonaiy infection, and emp3'ema due 
to organisms of demonstrated streptom3min scn.sitivit3' have responded well to 
sfre]itomycin thcrai)3- (usualbv 2 to 4 Gm. daibv for five to ten da3’s). Arm3' sur- 
geons have obtained excellent results with streptom3-ein applied dircetbv to the 
external ear, to pleural cavities, and to brain infections. The place of strejito- 
nyvein in the treatment of various enteric infections is still in doubt, although 
man3' cases of bacillaiy ch'sentciy have improved under oi'al strciitonyein ther- 
ap3% usually supplemental to parenteral administration. 

Its value in t3’phoid fever, salmonella infections, brucellosis, and cholera 
is riuestionablc. but its attempted use ma3' be justifiable in some severe cases 
(3 to 5 Gm. claih^ for ten to fourteen da3's). Streptonycin is ineffective in 
malaria and in infections due to Rickettsiae, viruses, Clostridia, and fungi. 

These remarks have been nccessai’ih* discursive and superficial. If the3' 
have helped to 'outline the background and nature of this veiy new antibiotic 
substance and to indicate its alrcad3- established and probable future role in 
the chemotherapeutic armamentarium, thc3- have served their intended purpose. 
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Osfcoiuyeh'fis.— (Fig. 2.) Type 1 consists of circumscribed oval or circular 
areas of decreased density at tlic junction of mctaphysi.s and diaphysis; 
Type U, of smaller areas of diminished density, u.sually seen in the shafts as 
slits or flat ellipses rvith the greatc.st axis parallel to that of the sliafl; Tijpr 
III, of bilaterally symmetrical areas of diminished density in the medial aspect.s 
of the proximal ends of the tihias, n'hich erode the eovtex imniediatelj’ bezicath 
tlie epiphyseal line (Wimherger s sign). These three mro arbitrai-ily assigned 
grade.s of 2 in our .scale. Tppe JV. fracture, may occur with any of the pre- 
ceding, especially through Type II, and was indexed as grade 3. Although 
Types I and II may be encountered in acute pyogenic hematogenous osteo- 
myelitis or multiple benign osseous tuberculosis,’' they arc also manifestations 
of fairly severe osseous syphilis. Whereas Tj-pc III may be pathognomonic 
of syphilis, it does not seem to appear more often in severe osseous sjijhilis 
than either Types I or II, and therefore received no greater weight. AI- 
though nonspecific, T 3 T)e IV is associated with more c.vtensir’-e osteomyeliti.s 
and was weighted accordingly. 

OSTEOMYETLITIS 



TYPEl 

I 

SEVECilTY 



TVPC 

HI 

SEVERITV 

£ 



TYPE 

IT 

SEVERITY 

£ 



TYPE 

EZ 

5Eve:rity 

3 


Fig. 2. Diagrams to show types of osteomyelitis observed and severity assigned to each fsee 


Periostitis.— (Fig. 3.) Type I consists of a single line of periosteal eleva- 
tion running nearly the length of the shaft but most pronounced near the mid- 
dle,- the underlying cortex and medulla usually appear normal. This tjTe is 
encountered in many situations, as rapidly growing premature infants, mal- 
nutrition, traumatic periostitis of the newborn, and rickets "> Thus 
a weight of only one was assigned. Type U, supportive and localized in nature! 
appears over cortical breaks or about regions of severe osteochondritis. For all 

Siwv. elevation seen 

perios- 

severc lesion., anri nonspecific, it is generally associated with more 

lesions and Mas given a weight of 2. Type III, e-ssentially a multiplication 
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illness or injections of bismuth in the pregnant woman.-’ Accordingly, 

a weight of one in our scale was assigned to this lesion. Type II is seen as a 
similar thickened transverse line of increased density but with a contiguous and 
shaftward transverse zone of diminished density. Type II may also be observed 
with disturbances in growth encountered in hemolj-tic lesions of the newborn, 
familial hemolytic anemia, bacteremia, and multiple birth injuries.^’ Thus, 
though relatively nonspecific, this lesion is presumably a more severe manifesta- 
tion and was given a weight of 2. Type III appears as a deep zone of decreased 
density at the end of the shaft, with diminution or absence of the tenninal 
shadow of increased densit 3 ^ It has also been associated ndth extremely rapid 
growth, congenital biliar 5 ’^ atresia, injections of bismuth, and toxoplasmic 
encephalitis.^’ ®’ A weight of 2 was assigned to it. Type IV is almost cer- 
tainl.v a reduplication of Type II, being composed of either doubled transverse 


OSTEQCt-jQMniPIT] .S 



Klg-. 1. — Diagrams to show types of osteochondritis obsen'etl and severity assigned to each (see 

text). 

lines of increased densitj- separated by a narrow band of diminished density or 
doxible alternating bands of increased and decreased densitj'. Two nddely sepa- 
rated periods of disturbances in growth or courses of bismuth injections can 
result in a similar appearance; it has also been seen in disseminated hema- 
togenous tuberculosis.-’ Accoi'dingh’’, a weight of 2 was assigned to this 
type. The remaining types of osteochondritis have been described onty in osseous 
sj^philis. Because of their specificit.v and also because the following types are 
usuallj' seen onl}- in the more severe foi-ms of the disease, a grade of 3 was given 
to each : Type F is serration of the ends of the shafts, with “saw-toothed” meta- 
physes; Type TI is small foci of rarefaction or necrosis at the angle of the 
cartilage-shaft junction; 2'ype VII is impaction through an area of osteo- 
chondritis; and Type VIII is horizontal displacement at the cartilage-shaft 
junction. 
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tor eon.„«mo„ »o,.ia oo,.M„ ot n ,nv=« T^'f 

oWr.'ed ladioavapineally at t%\o-\%cek inlcnaK tiom birth 

f4 and at loimi- intervals thereafter. Purthennoic, not on y 
^eLal date o£ matenial infection ho knonn, but also the inaternal sjpluhs 
onwoted. For ohvicu., ■™:; 

tions are impossible to attain. Consequently, our eontiol data ^^ole derued 
from 134 roent-enographic observations of ninety-eight mfan .s made hcfoic 
penicillin therapy was started. Discontinuous data of tins sort ate impe 
but are the best we have available. Factual infonnation concerning date of 
mateinal infection nas too meager for analysis. Soeioceonomic ~s ai cc 
verc such that less than one-half of the mothers of infants studied bad 
lecei^ed antisyphilitic therapy of any Icind prior to delivery. Only a small 
minority liad received therapy w hicli misrht he considered ‘ ‘ adcfjuatc aecordinu 
to accepted standards In ninety-four picpenieilHn ohsemations made dunntr 
the first six months of life, treatment had been administered dnrinc pregnancy 
ill twenty-eight and was satisfactory'^ for only five. Infantile osseous le.sions 
were severe in three and moderate in rtvo of these. ^Vbe^eas final analysis of 
effects of inadequate matcnial theiapy must await the cumulation of a larger 
sample, ue doubt that subciiialiie amonnt.s given the mother sicnificantly 
influence the severity of le.sions in the skeleton of her infant. 

Tables 1, 11, III, and IV contain 134 roentgenologic olvservalions in ninety- 
eight infants before treatment mth penicillin. Combinations of osteochondritis, 
osteomyelitis, and periostitis (Table I) and the fretpieney of the various types 
of these (Tables II, III, and H’) aie sufficiently obvious to require no finffber 
comment An e.vplanation i.s indicated at this point, however, eoneeming the 
estimation of seierit.v. Suppose, for example, roentgenograms in an infant 
of 45 days disclosed osteochondritis of TyTies II and VII, osteomyelitis of 
T.'s-pes I and III, and periostitis of Types I and IT. By addition, the weight 


Tabm I. Peepekicii,i,ii7 Status op Osseous Cosgexitau Svphilis rs Xetetv eight Ixpaxts 


TMSTKrerTio's or ltsions 

M %MrZ.ST \TION 

\NP SOK 


1 

I VGE 

M \MrEST\TIONS 

1 1 9rt pws 

( 01 210 pvis ' 

211 365 »\VS ] 

[ 13 24 MONTHS 

Xumlier of children 

4? 

53 

16 

20 

Xumher of oh'errations 

54 

40 

19 

21 

Xormal 

0 

0 

2 

5 

Osteochondritis only 

7 

9 

i 

9 

Ostcomxclitis onh 

I 

0 

0 

0 

Pcno=titis only 

1 

s 

11 

10 

O'tcochondntis and o^-teonueliti 

1 

0 

0 

0 

Osteochondritis and peno'-titis 

m 

5 

4 

1 

Ostconnelitis and periostitis 

c> 

o 

1 

9 

O'tcochondntis, osteomyelitis, and 2’> 

9 > 

0 

1 

periostitis 





SFtnm 1 


\* 

0 759 

6 550 

SP. 

3 53 

3 19 


3 56 


SIlj 

0 49 

0 52 


•For explanation of symbols used In tables, cce footnote In text. 


2 

1.6S 

1.75 

0.41 


2 524 
2 40 
2 52 
0.5G 
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ol‘ Tj'pc 1, consists of ouioii-skiii periosteal tliickeiiing, various!}" designated 
as ossifying periostitis, hypertrophic periostitis, or periostitis of Pehn. Whereas 
this tj-pe is relatively unusual and is sometimes encountered with diseases other 
than sypliilis,^^' it appears later than Types I and II and is probably a 
late manifestation of healing. In spite of these considerations, because it ap- 
pears severe, it was arbitrarily assigned a weight of 3. In Type IV, the shaft 
is widened and the cortex is thickened in the early stages. Because this 
represents a stage of nearly complete healing, the weight assigned was only 
one. Type P signifies a localized thickening of the anterior tibial cortex. 
Though it maj" occur in other bones, trauma probably explains this character- 
istic localization and persistence (saber shin). We believe it has the same 
significance and deserves the same weight as Type IV, 

'PEIR.IQSTLTLfe 



Fip. 0. — Dlapratns to show tj'pes of periostitis observed and severity assigned to each (see text). 

IMeLean'^ noted that tlie most common lesions developed in the first 
three months of life and considered those" obseiwed later to be residua or 
relapses. Data concerning such matters as the combinations of lesions, fre- 
quenc}' of distribution in various bones, and variations with age, have been 
evaluated elsewhere'"' and mIU not be worried further here. Just how 
much these o.sseous manifestations arc influenced b.v associated vitamin de- 
ficiencies is difficult to detennine. Certainly, pathologic ertdence of rickets is 
far more common than radiographic,'* and Levin'® recently noted low levels for 
ascorbic acid in young syphilitic infants.® 

In order to analyze the effect of penicillin on the rate of healing, it is 
necessary to know the behavior of untreated osseous lesions. The ideal group 

•In only three intnnts of our scricF was the presence of either rickets or scinwy suggested 
bv dietary history and clinical obsen'atlons; characteristic roontgenographic ovUlenco of these 
dcficlcnc*'''' -*• 1 ' chemical studies were not made 

routlncl 'f vitamins C and D during and fol- 
lowing ‘ ■ ‘ * Itamlns could conceivably have in- 

fluenced rates of healing In a few. 
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for osteocliondritis is 5, osteomyelitis 4, periostitis 3, and the total severity equals 
12. By this method the averapre severity of pre- as well as postpenicillin osseous 

syphilis was graded. 

Curves to show average severity of untreated osseous syphilis (Figs. 4 
through T) were obtained by smoothing average values within indicated age 
groups. Though only approximate, these illustrate a definitely changing 
severity with age. Jlodifications may be nece.ssary when data are available for 
a larger number. Average total severity (Fig. 4) increases during the first 
three months, then declines relatively rapidly for three months, and more 
slowly thereafter. Osteochondritis and osteomyelitis rapidly increase in severity 
during the first 90 days, the former reaching its peak slightly earlier; they 
then subside to become relatively insignificant after 6 months of age and 
negligible after one year. Periostitis, on the other hand, increases in severity 
more slowly to its peak at about 6 months, then .slowly declines. 


SeverLilv j bi^ A'pe 



Fig. 4. — Empirically graded average severity of osseous lesions in ninety-eight untreated 
syphilitic infants (discontinuous observations, see Tables I to Iv). 

In Fig. 5 is indicated the total severity of untreated osseous syphilis where 
comparable serial gradings were possible. Reasons for occasional prolonged 
interi'als ivithout treatment need not concern us here. These individuals are 
contrasted with the curve of average total severity for age (see Pig. 4). It is 
noteworth}^ that the cun-e of average total severity reflects the fluctuations seen 
in serial observations. Particular attention should he paid to the extremely 
rapid increases in severity dunng the first 3 montks of life. These fluctua- 
tions have been previously reported.^® 

Vogt suggested that the high frequency of normal roentgenograms in 
s^-plnhtie iMants over one year of age may he related to survival of those with 
I dcr ^hibs, and that the favorable late observations are biased by the 
higher fatality rate among infants with severe osseous syphilis. Whereas 
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Table II. Pkepenicillin Status op Osteochondritis in Ninety-eight Infants 


RELATION OF TYPE TO AGE 



AGE 

TYPE 

1-90 DAYS 1 91-210 days I 211-365 days | 13-24 months 


Number of children 

43 

33 

16 

20 

Number of observations 

54 

40 

19 

21 

Absent 

4 

12 

14 

16 

Type I 

2 

2 

3 

0 

Type 11 

28 

11 

0 

1 

Type m 

19 

17 

1 

0 

Type IV 

1 

2 

1 

2 

Tj-po V 

11 

4 

0 

1 

Type VI 

9 

2 

0 

2 

Typo Vn 

1 

3 

0 

0 

Type Vin 

3 

1 

0 

0 

severity I 

X 

3.148 

2.200 

0.368 

0.714 

S.D., 

2.06 

1.98 

0.67 

1.39 

M.L.E. 

2.08 

2.01 

0.69 

1.42 

S.E.r 

0.28 

0.32 

0.16 

0.32 


Table m. Prepenicillin Status of Osteomyelitis in Ninety-eight Infants 


RELATION Op TYPE TO AGE 


ACE 

TYPE 

1-90 DAYS 

91-210 DAYS 

1 211-365 DAYS 

13-24 MONTHS 

Number of children 

43 

33 

16 

20 

Number of observations 

54 

40 

19 

21 

Absent 

21 

15 

18 

18 

Type I 

15 

IS 

0 

1 

Tj-pe n 

13 

12 

0 

2 

Tj-pe in 

15 

14 

0 

0 

Tj-pe IV 

7 

2 

1 

0 

SEVERITY 1 

X 

1.981 

2.025 

0.158 


S.D.. 

1.96 

1.97 



M.L.B. 

1.98 

2.00 



S.E.J 

0.27 

0.32 

0.11 

0.20 

Table IV. Prepenicillin status of Periostitis in Ninety-eight Infants 

RELATION OF TYPE TO AGE 

TYPE 

I AGE 


1 1-90 PATS 

91-210 DAYS 

211-365 D.4YS 

13-24 MONTHS 

Number of children 

43 

33 

16 

20 

Number of observation.s 

54 

40 

19 

21 

Absent 

10 

2 

3 

8 

T}-po I 

35 

28 

4 

4 

T^-pe n 

22 

7 

1 

1 

TjTie in 

1 

16 

8 

5 

Typo n’’ 

0 

3 

9 

11 

Type V 

0 

0 

0 

3 


SEVERITY 1 

X 

1.611 

2.325 

2.308 

1.524 

S.P-i 

1.21 

1.42 

1.50 


sr.L.E. 

1.22 

1.44 

1.54 

1.69 

S.E.T 

0.17 

0.23 

0.36 

0.38 
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infants inth clinicaUy severe congenital often have seveie osso 

lesions, =0 serial ohsei-vations (Fig. 5) indicate that even mthoiit trcatm nt 
these heal along a fairly orderly time pattern. For the present, correction 
of control ohsen^ations for e.vpected fatality rates is not pos.sible. 



Ffg-. 7. — Average total severity, treated and untreated (see Tables I, V, and IK). 


EFFech oF Penicillin, on Osleochondrilris 



There have been few reports^®’ -- concerning effects of antisyphilitic 
therapy upon osseous lesions ; comparison between rates of healing of untreated 
and treated osseous sj'philis has not been made. The clinical material, of which 
this study comprises a part, the dosage schedules emploj'ed, and clinical and 
serologic results of treatment with penicillin have been reported else- 
where.«-L== attempt is made here to correlate rate of healing wth 
partic^ar dosage schedules of penicillin. The small number of patients Seated 
m'th similar schedules in each age group precludes their comparison. 
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be the basis for comparison. Intervals were .selected by inspection of tlic curve 
for total severity of untreated lesions; one to 90 days of age represents the 
period of increasing severity, 91 to 210 days that of rapidly decreasing sc\critj , 
211 to 365 days that of moderate decline, and 13 to 24 months that of slow 
decline. Unfortunately, adequate roentgcnographic observations were available 
only for those infants treated during the first two of these periods (Tables V 
through XII). Techniques** adapted for analysis of small samples were em- 
ployed, and the means of corresponding age groups in treated and untreated 
infants were compared by obtaining the relative deviate (k) between the means. 
Because the numbers involved are small, only high values of k were eon.sidered 
significant; a value of k greater than 3.5 indicate.s a probability of less than 5 out 
of 10,000 that an observed dilfei'enee between the means would be due to errors 
in random sampling. 

Table V. PosTPENUCTLLne St.atus or Osseous Congenital Sytiitus tx Twextt-eight 
Infants Treated at 1 to 90 Days or Ace 


DISTRIBUTION OF LESIONS BY JIANIFESTATION AND ACE 
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Sei’ial examinations following treatment (Fig. 6) were contrasted with 
the average total severity derived for those untreated. These few observations 
indicate that healing is rapid in infants treated during the first three months 
of life, but slow in those treated later. Figs. 7, 8, 9, and 10 portray average 


Ef Feci oF Penicillin on. Qslreomueliiis 



Fig. — Average .«!everit}* of osteomyelitis, treated and untreated (see Tables III. VII, and XI). 

Effect oF Penicillin on Periostitis 



Fig. 10. — Average severity of perio.'Jtitis, treated and untreated (see Tables IV. VIII, and XII). 

severities following treatment with penicillin for two groups, those treated 
before 90 days of age and those treated during the next four months. Included 
for comparative purposes are smoothed curves to show avei’age severity of 
untreated osseous syphilis and its separate manifestations. 

Statistical analysis is required to ascertain whether these observed differ- 
ences in rates of healing are significant. Since ase is the ma.ior factor, it must 
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be the basis for comparison. Intervals were selected by inspection of the curve 
for total severity of untreated lesions: one to 00 days of age represents the 
period of increa^ng severity, 91 to 210 days that of rapidly decreasing seventy, 
211 to 365 days that of moderate decline, and 13 to 24 months that of slow 
decline. Unfortunately, adequate roentgenographic observations were available 
only for those infants treated during the first two of these periods (Tables V 
through XII). Techniques*' adapted for anal.vsis of small samples were em- 
ployed, and the means of coiTcsponding age groups in treated and untreated 
infants were compared by obtaining the relative denatc (k) between the means. 
Because the numbers involved are small, only high values of k were considered 
significant; a value of k greater than 3.5 indicates a probability of less than 5 out 
of 10,000 that an observed difference between the means would be due to errors 
in random sampling. 


Table V. PosTPEmoLLis Status or Osseovs Co.vcE.vrrAL Svpjiili.s w Twe.vtt-eigjit 

Treated .\t 1 to 00 Days of Ace 


DISTniBUTIOX or LESrOXS BY 

ifAXIFESTATIOK AXD 

ACE 



1 ACE 

JUXITESTATIOXS 

1 1-90 DVYS 

1 91-210 DAYS 1 211-: 

365 DAYS i 13-24 

MOXTUS 

Number of children 

11 

19 

12 

4 

Nhmber of observations 

13 

25 

13 

0 

Normal 

0 

4 

g 

2 

Osteochondritis onlv 

0 

0 

2 

1 

Osteomyelitis onlv 

0 

0 

0 

0 

Periostitis onlv 

0 

10 

5 

3 

Osteochondritis and osteomveliti.s 0 

0 

0 

0 

Osteochondritis and periostitis 1 

4 

2 

0 

Osteomyelitis and periostitis 

0 

4 

0 

n 

Osteochondritis, osteomvelitis 

and 12 

•> 

1 

0 

periostitis 





SEVEMTV 1 

X 

9.462 

2.6S0 

2.462 

1.667 

S.D., 

3.18 

2.59 

2.65 

0.62 

iI.L.E. 

3.31 

2.64 

2,76 

0.6S 

S.E.V 

0.96 

0.54 

0.80 

0,30 

h 

0.25 

5.18 

0.48 

1,34 

Significance 

none 

high 

none 

none 


♦Mean ( x ) 


X 


Standarfl Deviation (S. 


:.D.O=. 


ilaximum ilkeiihood estimate of standard deviation (il.L.K.) = S.V.%'\J -- 

„ , S.D.I 

Standard error of the mean (S.E.V) = 


V X - 1 • 


SelaUve deviate between tlie means (k) =' 




S.E. X- + S.E. 


Values of k > a.OC (P < O.Oo), quesUonably signtfleant. 
V.atues of k > 2.S0 (P < O.OW,-). probably slffniflcant. 
Values of k > 3.5 .(P < O.OOOu). hleWy significant. 
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Table VI. Po.stpen'icillin Status of Osteochondfjtis in Twenty-eight Infants Treated 

AT 1 TO 90 Days of Age 


RELATION OF TYPE TO AGE 


1 AGE 

TYPE 

1 1-90 DAYS 1 

1 91-210 DAYS 

1 211-365 DAYS 1 

j 13-24 MONTHS 

Number of children 

11 

19 

12 

4 

Number of observations 

13 

25 

13 

6 

Absent 

0 

18 

8 

5 

Typo I 

3 

1 

3 

1 

Tj'pe II 

6 

1 

0 

0 

Typo III 

1 

5 

0 

0 

Typo IV 

3 

0 

1 

0 

Tj-pe V 

«> 

o 

1 

1 

0 

Type tn 

»> 

o 

0 

0 

0 

Type ni 

3 

0 

0 

0 

Tj-po vm 

2 

0 

0 

0 

SEVERITY 1 

X 

4.308 

0.640 

0.615 

0.107 

S.D., 

2.61 

1.20 

0.92 

0.37 

M.L.E. 

2.72 

1.22 

0.96 

0.41 

S.E.I: 

0.78 

0.25 

0.28 

0.18 

k 

1.39 

3.83 

0.77 

1.49 

Significance 

none 

high 

none 

none 


Table VII. Postpenicillin Status of Osteomyelitis in Twenty-eight Infants 
Treated at 1 to 90 Days of Age 


relation of type to age 


AGE 

TYPE 

1-90 DAYS 

91-210 days I 211-365 DAYS 

1 13-24 MONTHS 

Number of children 

11 

19 

12 

4 

Number of observations 

13 

25 

13 

6 

Absent 

1 

18 

12 

6 

Tj-pe I 

6 

2 

1 

0 

Tj-po II 

3 

1 

0 

0 

T\'pc ni 

5 

4 

0 

0 

Type IV 

2 

1 

0 

0 

SEVERITY 





X 

2.615 

0.680 

0.154 

0.00 

S.D., 

1.27 

0.58 

0.54 

0.00 

M.L.E. 

1.32 

0.59 

0.56 

0.00 

S.E.r 

0.38 

0.12 

0.16 

0.00 

k 

1.35 

3.93 

0.02 

1.45 

Significance 

none 

high 

none 

none 


This analysis reveals no significant difference in rates of healing for 
treated and untreated groups unless therapy is given before the age of 3 months. 
Significant acceleration continuing for about four months after such early 
treatment is largely due to improvements in osteochondritis and osteomyelitis. 
A similar difference of only probable significance occurs for periostitis. After 
seven montlis, differences in rates of healing are not significant. Therapy 
administered in the interval between 3 to 7 montks caused no significant 
acceleration. 
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Serial roentgenograms ^vcro obtained in tbirty-lonr infants during or 
sbortlv after treatment %vith penicillin: a tcmporaiy increase in sevordy ^vas 
observed four times (Table XIII), each Avithin tbc first .-I montlis of life. As 
noted previously, rapid fluctuations of untreated osseous lesions cbnractcnw' 
this early age. the period of exacerbation. Tnasmucb as there is also a lau ni 
improvement after therapy given at this age, it .seems proiiable that penicillin 
is not responsible for this phenomenon. Indeed, it is remarkable that c.xaceiba- 
tions verc not more common among these yonnacst infants. One possible 
explanation for tiiese has been given by Levin,’'' who noted a fall in levels foi 
ascorbic acid during intensive arsenical thcrap.v admini.stcred in the first fi 
months of life. The degree to which this affects healing remains conjectural. 


Table yJLU. Postpemcillix Status of Periostitis ix Twexty-eigiit Ixfaxts 
Treited at 1 TO 90 Dav.s of Aoe 


EKLATWN' or TVPK 

TO AOn 



1 

1 AGE 

TYPE 1 

1 1-90 OAVS { 91 

-210 B.VY.S 1 211-3G.'3 B\YS 1 

[ 13-24 MOXTHS 

Number of children 

11 

19 

12 

4 

Number of observations 

13 

23 

13 

0 

Absent 

0 

4 

5 

S 

Tj^ie I 

13 

14 

2 

0 

Type H 

7 

1 

0 

0 

Type in 

2 

v> 

4 

1 

Tjpe rv 

0 

9 

8 

tt 

Type V 

0 

0 

1 

0 

SEVERITY 1 

X 

2..53S 

1.360 

1.769 

1.000 

S.D.^ 

l.OS 

1.20 

1.93 

1.41 

iI.L.E. 

1.12 

1.22 

2.01 

1.54 

S.E,y 

0.32 

0.25 

0.58 

0.69 

k 

2.55 

2.84 

0.86 

0.67 

Significance 

questionable probable 

none 

none 


Table IS. Postpemcillii: Status of Osseous Coxgexttal Syphilis ix Twexty-two 
I xPAXTS Tp.eated at 91 to 210 Days of Age 


DISTF.IBUTIOX of LESIOXS BY MAKIFESTATIOX AXD AGE 


AIASTFESTATIOXS 
Number of children 
Number of observations 


AGE 

91-210 D.VYS i 211-365 bays 
10 14 

14 17 


13-24 MOXTHS 


S 


Normal 

Osteochondritis only 
Osteomyelitis only 
Periostitis only 

Osteochondritis and osteomyelitis 
Osteochondritis and periostitis 
Osteomyelitis and periostitis 
Ostcoeliondritis, osteomyelitis, and periostitis 

SEVERITY 1 


5 

p 

0 

6 
0 
1 
1 
1 


2 

0 

0 

5 

0 

1 

0 

0 


S.D., 

ikLLj;. 



Significance 


4.929 

3.37 

3.50 

0.97 

1.47 

none 


1.882 

1.000 

2.30 

0.39 

2.37 

0.42 

0.59 

0.16 

1.41 

2.60 

none 

questionable 
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Table X. Postpeniciltjn Status of Osteochondritis in Tiyentt-two Infants Treated 

AT 91 TO 210 Days of Age 


RELATION of type TO AGE 


type I 

1 91-210 DAYS 

AGE 

1 211-3G5DAYS 1 

1 13-24 months 

Number of cliiMren 

10 

14 

7 

Number of ob.«crvation.s 

14 

17 

s 

Absent 

7 

12 

7 

Type I 

0 

2 

1 

Type II 

3 

0 

0 

Tj-pe III 

1 

1 

0 

Type IV 

3 

1 

0 

Typo V 

0 

1 

0 

Typo n 

0 

0 

0 

Type Vn 

0 

0 

0 

Tj-pe Vni 

0 

0 

0 


SE\TRITT 

1 

- 


X 

1.000 

0.529 

0.125 

S.D.* 

1.0 

0.92 

0.33 

M.L.D. 

1.04 

0.95 

0.35 

S.E.-. 

0.29 

0.24 

0.13 

k 

2.7S 

0.50 

1.71 

Significance 

questionable 

none 

none 


Table Xl. Postpenicili.in Status op Osteomyelitis in Tiventy-tivo Infants Treated 

AT 91 TO 210 Days op Age 


relation of type to age 



1 AGE 

TYPE 


1 91-210 days i 

1 211-305 DAYS 1 

1 13-24 months 

Number of children 


10 

14 

7 

Number of observations 


14 

17 

8 

Absent 


9 

15 

8 

Tj-pe I 


0 

0 

0 

Tj-pe n 


4 

2 

0 

Tj-pc in 


5 

0 

0 

Type IV 


2 

0 

0 


severity I 



1.714 

0.235 


S.D., 

• 0.26 

0.04 


iM.L.E. 

0.27 

0.66 


s.B.r 

0.07 

0.16 


k 

0.95 

0.39 

1.45 

Si;;ni)icancc 

none 

none 

none 


Pscudoparalysis, present at tlie initiation of treatment in fifteen infants, 
Avas IcnoAvn to have disappeared ivithin three vveeks in twelve; all had cleared 
within one month. In satisfaetoiy roentarenograms of affected extremities for 
twelve, osteochondritis and perio.stitis wore invariahlj^ present, osteomyelitis Avas 
noted eight times, no specific type (Pigs. 1, 2, and 3) was common to all, there 
Avcrc no fractures, and empirically graded severity ranged from 4 to 16. Films 
of eight of these infants Avere compared Avith others taken at the time pseudo- 
paralysis disappeared; scA-erity had increased in three, decreased in four, 
and remained unchanged in one. 
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The validity of our observations depends on the folloving assumptions*, 
(1) discontinuous estimates of severity in untreated asseous sypinlis constitute 
adequate control material; (2) grossly inadequate treatment of the pregnant 
u-oman does not significantly alter the character of infantile osseous sj-philis; 
(3) differences in osseous syphilis due to various dosages of penicillin employed 
in our study are unimpoi'tant. Testing of these assumptions must await oppor- 
tunity to study a much larger number of patients. 


Table XU. Fostpexiciltss Status of Pewostitis iv Twenty-two Infants Tbeatf-d at 

01 TO 210 Pays of Aor, 


r.EL.\TI0.N or TYPE TO ACE 


TYPE 

nl-2J0 DAY'S 

AGE 

1 211-.305 days 1 13- 

•24 JIONTHS 

Kiimber of children 

10 

14 

7 

Number of observations 

14 

17 

8 

Absent 

0 

8 

2 

Type I 

8 

1 

0 

Tjpe n 

0 

1 

0 

Tjpe m 

6 

3 

0 

IV 

5 

7 

6 

Type V 

0 

0 

1 

sevekity 1 

X 

2.214 

1.118 

0.875 

SP.^ 

1.21 

1.41 

0.60 

M.L.E. 

1.20 

1.45 

0.64 

S.E.: 

0.35 

0,3G 

0.24 

k 

0.27 

2.44 

1.45 

Significance 

none 

questionable 

none 


Table SHI. Status of Osseous Syphilis Imaiediately Following pENiauLiN Theeapy* 




ST.VTUS OF OSSEOUS 

LESIONS AT 1 



INTERVAL AFTER START 

INDICATED INTEP.VAL | 


AGE AT START OF j 

OF PENICILLIN' 


1 note 

j 1 


PEMCTLLIK 

(D.iYS) 

avof.se 

1 CHANGE 

1 lilPROVED ' 

NO. INFANTS 

1-90 days 

1-15 

*> 

4 

2 

9 


16-30 

- 

1 

1 



31-45 

1 

1 

2 

4 


46-60 

- 

1 

0 

K> 

4 



4 

7 

T 

19 

91-210 days 

1-15 


3 


0 


16-30 


1 

0 

4 


46-60 


- 

0 

3 




■4 

"6 

10 

211-305 days 

41-60 


- 

2 

2 

13-24 months 

31— 4o 



1 

\ 


46-60 


1 

1 

9 




1 

2 


therapy WaJ'lSs'^than l-our in*'Sxteen’’fnftnL^'ie^g"{han”eS?f'in®?°^^i^ PenlcHUn 

and less than fllteen In five. miants, less than eight In. ten. less than eleven in three. 


CONCLUSIONS 


a FI siThilis in untreated infants follows 

. cfinite pattern of rapidly mcreasing severity during the first 3 months 
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of life and slow healing thereafter. Inipro\ ement results from decreasing 
se^erit}' of osteomyelitis and osteochondritis, periosteal changes increase in 
prominence oier a longer period and persist as the commonest residua The 
couise of a given lesion in anj- individual patient cannot be accurately 
predicted 

2 Dosages of penicillin employed so far haie temporarily accelerated 
healing of osseous S3"plulis oiilj’’ in infants treated during the first three months 
ot life This acceleration, as in untreated controls, occurs principall3=" in osteo- 
ehondi'itis and osteomyelitis, simultaneous impiovement in periostitis is only of 
piobable significance No such significant effects were observed among those 
treated during the next four months The mode of healing for an3’' pai’ticular 
t3'^pe of lesion, as herein descrilied, has not been evaluated 

3 Increase in severity of these lesions during or shortl3’- after penieillin 
theiapy occurs in an age group where this phenomenon is to be expected 
without treatment. 

4 Pseudoparal3’’sis disappeais without an3^ specific changes in the roentgeno- 
grams, indeed, osseous lesions may even appear vorse after pseudoparalysis 
subsides 

/VDDENDUM 

To detcnnine vhether arbitrary changes in weighted seventy vould alter these con- 
clusions, data vero reanalyzed as follows: The weight of types IH and IV was increased 
to 3, that of types V and VI to 10, and of types VII and VIII to 5. Osteomyelitis of type III 
was increased to 10, and of type IV reduced to 2 Periostitis, type III, was also reduced to 2 
An increased value was thus placed on lesions commonly considered to be more specific for syphibs 
If penicillin affects osseous syphilis, this maneuver should accentuate any difference between 
treated and untreated groups, but actually the obsened discrepancy was only sbght A higlily 
significant difference appeared only in the total seventy of tlie group treated in the first three 
months of life and obsened at 91 to 210 days of age. No other differences were of more tlian 
probable significance. In the group treated during the first three months of life, the latter 
differences appeared in osteochondritis obsened at 91 to 210 days of age and in periostitis 
observed at one to 90 and 91 to 210 days of age In infants treated from the third to seventh 
month of life a difference of only probable significance also occurred in osteochondritis ob 
served at 91 to 210 days Under the conditions of this study it would seem doubtful, therefore, 
that penicillin effected more tlian a transitory increase in the latc of healing of osseous syphilis 
in those infants treated under 90 days 
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CELIAC SYNDROIME 


VI. Tun Eklatiox.ship of Cellvc Disease, Stakch Ixtoleraisce, axd 

Ste-itorrhea 

Dorothy H. Akdersen, JI.D. 

New York, N. Y. 

F or some years m3’ co-workers and I liave been stud3’ing chronic malnutrition 
and clironic indigestion in infants and children, -vnth especial reference to those 
patients presentinp: the celiac s3’ndrome. One object of this project has been to 
find means of separating these eases into groups on the basis of etiolog3’^ and 
pathogenesis, witli the hope that infoi-med therapy- might be more consistently 
effective than the ti’ial-and-error metliods which have been necessar3’ in the past. 
In somewliat less than one-lialf of the eases a satisfactory morphologic or bac- 
teriologic explanation has been found, for example: fibrocystic disease of the 
pancreas, stenosis of the ileum, or chronic enteric infection due to Ascaris, 
Giardia or Salmonella. Tlie cases in which no anatomic or bacteriologie basis 
for the disease has been found, however, form the major portion of our series. 
This is a preliminary report on the observations on the latter “idiopathic” 
group, wliicli is referred to as the group of patients with celiac disease. This 
report represents a summary of the present status of the investigation, and an 
incomplete report of the data on whicli our concept of celiac disease is based. The 
remaining evidence on the tcclmieal details will be repoi’ted later. 

Tlic term celiac disease, as used in this paper, is applied to those patients 
who liave chronic or recurrent diarrhea some time between the sixth month and 
sixtli 3’car, witlioul demonstrable bacteriologie or anatomic basis, and who are 
intolerant of a normal diet for their age, respond to dietar3’- therap3’^, and at 
some time in their course have a protuberant abdomen and a slow gain in weight. 
For reasons to be given later, the presence of steatorrhea has not been required 
for tbc diagnosis of celiac disease. The data to be presented were obtained from 
cighl3’-three patients who fulfilled these criteria and in whom both assay of pan- 
creatic cn}:3mies in the duodenal juice and chemical anal.vsis of feces for fat were 
done. Cases of fibroc3’stic disease of the pancreas were excluded on the basis 
of failure to demonstrate normal levels of tr3’iisin in the duodenal juice, a 
criterion which previous experience has shov'n to be reliable. The cases differed 
in scvcril3’, but all were suflicicntl3' scA’ere for hospitalization. 

First to be considered is the conr.se of the disease in the more severe cases, 
with an illustrative example. 

R. T., a was admitted to Babies Hospital at the age of 22 months in a severe state 
of ninlnulrition and with a weight of 12 pounds. At birth she had appeared normal and 
vigorous. Beginning in the neonatal period, however, there were bouts of diarrhea lasting 

From the Dopartmonts of Pediatrics nnfl Pathology, Collcjje of Physicians and Surgeons, 
Columbia University and Babies Hospital. 

Presented bcfoic the Fifteenth Annual Meeting of the American Academy of Pediatrics, 
Pittsburgh, Pa.. Feb. 24-27, 1947. 
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.. SL, =yh,.o ^ 

vritU a respiratory infection and fcier, P P > diarrhea gradual! v decreased in 

ten to fifteen stools a day After a f or so' numhered one 

severity, the stools hecamc large, pa e, an P ^ ^ repeated itself. At about 

to two daily. After a respite Ser ap^itite had been poor and 

fain slo4 wUh H pounds at 14 months. Her deielopment was delayed: 



Fig. 1. — ^K. T. A, On admission, at 22 months of age. B, At 21 months of age. C, At 3 j ears. 


she sat alone at 14 months. Her first teeth appeared at 18 montlis and she had neier stood 
alone. A variety of diets had proved unsuccessful. For the eight montlis prior to her ad- 
mission she had been in another hospital where she had received parenteral fluids during the 
acute episodes and parenteral tlierapy with vitamin B complex and liver concentrates without 
benefit. Her diet had consisted of a formula of evaporated milk, rice flour and water, and 
cereals. Because of her failure to respond to parenteral vitamin therapv, the diagnosis of 
celiac disease was questioned. However, the response to a modified diet in association with 
vitamin therapy was prompt and continued ^Figs. 1 and 2). The two dips in her later weight 
curve correspond to brief periods of large foul stools following respiratory infections. Her 
progress has In-en otherwise uneventful. She is still on a modified diet. 

The eoui-sc of this patient consists of three periods : (1) a prodromal period 
during which there were bouts of diarrhea associated with upper respiratorj^ 
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infections, with tlie first episode occniTing during the first month of life; (2) a 
critical period starting at about one year of age, witli loss of weight and the 
physical appearance associated with celiac disease ; this continued for about one 
year until the institution of appropriate dietary therapy; and (3) a prolonged 
maintenance period during which the child was well while she remained on a 
modified diet but had several relapses when the regime was made more liberal. 

Analysis of our series of eighty-three cases shows that the symptoms of 
indigestion, usuall.y with diarrhea predominating, began before the age of 6 
months in about one-third of the cases, between 6 and 12 months in another third, 
and between one and 3 years in the I'emaiuder. The diet and supplements prior 
to the onset of diarrhea were adequate in nearly every ease, and the onset of the 
disease was insidious. The manner of onset varied. In some instances the stools 
■svere observed to be usuallj^ large but not watery prior to the first bout of diar- 
rhea ; sometimes the child had several bouts of diarrhea and then refused feed- 
ings, ceased to ha^’e diarrliea, and lost Aveight. In the majority of cases the 
episodes of diarrhea began with an upper respiratory infection, often a mild one. 


WEIGHT 
IN KG 



AGE IN YEARS 

Kjg. 2. — ^^'■eight cun’u for R. T. sliowing: response to therapy and the times at which the 

photographs of Pigr, 1 were taken. 


Tlie critical period sometimes follmved a rapid succession of such respiratoiy 
infections associated with diarrhea, and not infrequently it has followed the in- 
troduction of a restricted bland diet designed to control the diarrhea. In several 
cases the diarrhea luis become uncontrollable after some Aveelcs or months of an 
elimination diet given in the belief that the symptoms wore due to food aUergy. 
Occasionally the classical picture of severe celiac disease develops vdthout ap- 
parent precipitating factoin. Usually, hoivever, tlie precipitating factors are 
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of a kina n-Mch might bo oxpoctcd to lead to nutritional deficmnoy. Most ot Uic 
sjTtiptoms of the critical period disappear %vitK remarkable and gratiftm, 
rap^ty ^vitlr appropriate dietary' and vitamin therapy. The evndencc 3S strong 
that the critical period represents a multiple deficiency state nlneh is a^^ost - 
a-ays reversible, ivith the present knowledge of mtamins. In the present senes 



yig". 3 . — R. F., aged 11 tnonths. 

tiicre has been, one fatality among the thirty-seven ca.ses nhich showed the 
classical symptoms in severe degree. We may learn of the course of the patients 
who have been inadequately treated from the reports that antedate the knowl- 
edge of vitamins such as the classical ones of Gee/ Herter,^ and Panconi.® In 
1939 Hardwick* summarized the data on mortality. Prom his figures an average 
mortality of 15 per cent is calculated, the majority of the deaths oeeurring in the 
second and third years. ?lany of the survivors ran a chronic course and were 
ultimately dwai-fed and sometimes deformed (Parsons®). The low mortality 
and excellent recovery of the present series is in. cantrast. 

The maintenance phase of the disease is prolonged. For the first year or so 
after the normal weight is recovered the patients may continue to have brief 
recurrences of diarrhea precipitated either by a respiratory infection or by a 
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infections, ^^•ith the first episode occurring during the first month of life; (2) a 
eritical period starting at about one rear of age, with loss of weight and the 
physical appearance associated with celiac disease ; this continued for about one 
year until the institution of appropriate dietary therapy; and (3) a prolonged 
maintenance period during which the child was well while she remained on' a 
modified diet but had several relapses when the regime was made more liberal. 

Analj'sis of our series of eighty-three eases shows that the sj'^mptoms of 
indigestion, usually with diarrliea predominating, began before the age of 6 
months in about one-third of the cases, between 6 and 12 months in another tliird, 
and between one and 3 years in the remainder. Tire diet and supplements prior 
to the onset of diarrhea were adequate in nearly every case, and the onset of the 
disease was insidious. The manner of onset varied. In some instances the stools 
were observed to be usually large but not wateiy prior to the first bout of diar- 
rhea; sometimes the child had several bouts of diarrhea and then refused feed- 
ings, ceased to have diarrliea, and lost weight. In the majority of cases the 
episodes of diarrhea began with an upper respiratory infection, often a mild one. 
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Fig. 2. — "Wdight curve for R. T. sliowing response to tiierapy and the times at which tlie 

pliotographs of Fig, 1 were taken. 


Tlie critical period sometimes followed a rapid succession of such respiratory 
infectious associated with diarrhea, and not infrequently it has followed the in- 
t roduction of a restricted bland diet designed to control the diarrhea. In several 
eases the diarrhea has become uncontrollable after some weeks or months of an 
elimination diet given in the belief that the symptoms were due to food allergj^ 
Occasionally the classical picture of severe celiac disease develops ivithout ap- 
parent precipitating fnetore. Usually, liowevci’, the precipitating factors are 
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Of a kind ^vWch might be expected to lead to nolritimial deficiency. Most of Uic 
ss-mptoms of the critical period disappear Mitli remarkable and gratifjmg 
rlpidity wth appropriate dietaiy and vitamin therapy. The evidence is s rong 
that the critical period represents a multiple deficiency state ivliicli is almost 
ways reversible, ivith the present knowledge of vitamins. In the present series 



Fie. 3. — R. P., aged U months. 

there has been one fatality among the thirty-seven eases which showed the 
classical symptoms in severe degree. We may learn of the course of the patients 
who have been inadequately treated from the reports that antedate the knowl- 
edge of vitamins such as the classical ones of Gee,^ Herter,- and Panconi.- In 
1939 Hardwick* summarized the data on mortality. Prom his figures an average 
mortality of 15 per cent is calculated, the majority of the deaths occurring in the 
second and third years. 5lany of the survivors ran a chronic course and were 
ultimately dwaided and sometimes deformed (Parsons®). The low mortalitj' 
and excellent recovery of the present series is in contrast. 

The maintenance phase of the disease is prolonged. For the first year or so 
after the normal weight is recovered the patients may continue to have brief 
recurrences of diarrhea precipitated either by a respiratory infection or by a 
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break in diet. After an interval of one to several years it is possible to relax the 
dietaiy restrictions somewhat without ill effect, and by school age these restric- 
tions can usually be mild. My personal experience does not as jmt go further. 
Late recurrences, even in adult life, have been observed, and these may respond 
less readilj' to treatment. 

Tlie general pattern of the disease in different patients shows an almost 
monotonous uniformity, with some variation in the age at which the critical 
period manifests itself. Tlic weight curves and serial photographs of several 
patients are sliown to emphasize this point. It is of interest that tlie patients 
with crisis before tlie first year do not .show as striking a change in bodj’" contours 
as do those who have experienced a longer prodromal period and an onset of the 
critical period after the age of IS months. (Compare Figs. 3, 5, and 7.) 
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FIjt. *1. — AVelght curve of R. F., given as an example of tlie course of patients with the critical 

period duriog the first year of life. 


It would appear, from the course of the disease, that the critical period 
constitutes a multiple deficiency syndrome superimposed upon a constitutional 
defect, and bears to this defect a relationship comparable to that which diabetic 
coma bears to diabetes. If this be time, as I believe it is, it becomes important 
to distinguish the clinical and lalioratory findings which are the result of nutri- 
tional deficiency from those which ai’c a part of the basic process. The two 
criteria available to us are: (1) the recognition of changes Iniown to be due to 
the deficiency of a specific substance, for example, scurvy, rickets, keratomalacia, 
cheilosis, hypoprothrombinemia, and maci’ocytic anemia, anj- of which may be 
encountered occasionally in celiac disease; (2) demonstration that phenomena 
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as vet not knonn to be the insult of the lack o£ a spcciac subslance » " 
and resoond to a diet containing foods knoim to be pood sources of n saiiet> 
rflStioual substances. Tbe re.sidual phenomena ivhicl. are consistently found 
wTeS, in the eotirse of the disease and also after tbe child has regained nor- 
mal M-eight and actinty may tentatively 1)C considered as part of the basic piocess. 



A. B. C, 

Fig. 5. — B. H. At At Z^Jz years. B, Six weeks later. C, At 3 years, 11 months. Ihiring 
the early stages of improvement, the abdomen becomes larger; later, the abdominal enlargement 
becomes moderate and there Is a tendency to obesity. 


There is evidence that several phenomena consistently found during the 
critical period hut not knoivn to he due to the deficiency of a specific substance 
are transitory and hence are probably not essential parts of the basic process. 
Among these is steatorrhea, -which -will be discussed more fully, since it has been 
long considered essential to the diagnosis of celiac disease. In obtaining the data 
to he presented, a standard procedure was followed. These data consist of a 
series of analyses of the feces for fat, and in all instances the feces were collected 
while the patient was receiving a noi-mal diet for his age, which included whole 
milk, either pasteurized or evaporated. The patient was placed on the diet 
twenty-four to forty-eight hours before the beginning of the stool collection, and 
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this diet was continued throughout the three-day period of the collection. The 
total material was placed in a single container, thorouglily mixed, and aliquots 
were then taken for various analj'ses. The results are reported in terms of per 
cent of dried weight as total fat and also as the mean weight of fat excreted per 
day. 

The evidence that steatorrhea is not part of the basic process maj^ be sum- 
marized as follows ; 

The first observation was that some patients who present the complete 
physical appearance of celiac disease and who excrete large, pale, foul stools do 
not in fact have an excess of fat in the feces either before or after the appear- 
ance of diarrhea on a normal diet (Table I). It was this observation that led 
me, some years ago, to postulate the existence of starch intolerance as a disease 
entity distinct from celiac disease, an hypothesis which subsequent experience 
has led me to retract. 
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Pie:. G. — B. H. Weight curve showing long prodromal period preceding the critical period at 3 

years. 

Patients who showed marked steatorrhea on the first examination made after 
admission to the hospital usually no longer showed steatorrhea after clinical im- 
provement, the change taking place within a period of less than a year 
(Table II). 

Patients who, on admission, were considered so ill that trial with normal 
diet was hazardous but wlio were placed on a normal diet after a few weeks 
of therapy were sometimes found to have no excess of fecal fat. In nine patients 
a preliminaiy microscopic examination of the feces showed an excess of fat even 
though the patient was receiving a limited fat intake and a protein milk formula. 
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but examination a few weeks latev while the patient was on a normal diet in- 
cluding whole milk revealed no excess of fat by either microscopic or chemical 
examination. I present the photographs and weight curve of one such patient 
(Figs. 9 and 10) to demonstrate the severity of the disease and the sinnlarity 
to the cases with steatorrhea previously presented. 

The time required for the disappearance of steatorrhea after the initiation 
of therapy has not been detennined with exactness, chiefly because the possi- 
bility that it might be brief did not occur for some time. An estimate may 
be made by aiTanging the data obtained from the more severely ill patients 
with respect to the interval between admission to the hospital and the determina- 
tion of the relative amount of fat in the feces (Table III). From the.se data it 
would appear that steatorrhea is usually overcome within one month of the 
beginning of therapy, and in the present series it has been found after two 
months in only one case. It is not uncommon, however, to find a mild increase 
in feeal fat in terms of 'rrams of fat excreted per day when the total daily 


Table I. 


Fecal Fat ix Celiac Diseases Befoee axb .Aftet. "Beeak” on- Koemal Diet in- 
Patiexts Withoct Ste-atoeeiiea 


BEFOP.E 


AFTEP. 


PATIEKT 

ACE 

1 (MO.) ' 

1 STOOL 1 

(cm./dat 

IwET WT.) 

VTATEH 

(%) 

1 fat (% 1 
Idet wt.) 

FAT 

(CM./ 

DAY) 

STOOL 1 
j(OiI./DAY 
■WET V.-T.) 

WATEE 

(%) 

F.AT (% 1 

DEY WT.) 1 

FAT 

(CM./ 

DAY) 

c. c. 

14 

- 

64.1 

15 

- 

75 

84.4 

14 

2.1 

M. S. 

17 

38 

71,2 

12 

1.3 

- 

73.7 

7 

— 

M.M. 

21 

49 

70.4 

27 

3.9 

88 

81.4 

25 

4.0 

.T.F. 

26 

32 

74.7 

9 

0.8 

. 40 

79.0 

12 

1.0 

Controls 

12 to 24 

34.6 

77.5 

13.7 

0-95 





(Mean 


±14.7 

±4.0 

±5.6 

±0.33 






and S.D.) 


Table H. Stool Fat anb Celiac Disease; Effect of Teeatitext ox Steatoeehea 


S. B. 

E. T. 

L.I. 

ii.e. 

Controls 

(Mean and 
S.D.) 


befoee 




STOOL I 

FAT 

1 FAT 



(gm./day| 

(% DEY 

(CM./ 

PATIENT i 

AGE 1 

WET WT.)1 

TFT.) 

! day) 

E. J. 

7 months 

69 

43 

6.7 

E. F. 

11 months 

43 

48 

5.3 


aftee 


STOOL 

(Gil./DAX 


FAT 


22 months 
3J years 
4 years 
6 to 12 
months 

1 to 2 
years 

2 to 6 
years 


80 

25 
62 

150 

26 

±10.5 

35 

±14.7 

26 

±15.5 


34 

57 

44 

24 

18 

±4.9 

14 
±5.6 

15 
±2.7 


.3.8 

1.7 

6.0 

7.9 

1.0 

±0.4 

1.0 

±0.3 

1.0 

±0.5 


FAT 

(Gil./ 


AGE 

1 WET WT.) ( 

v.-T.) 1 

DAY) 

8 months 

56 

17 

2.0 

21 months 

44 

12 

1.0 

24 months 

61 

11 

1.1 

2J years 

76 

21 

3.7 

4 years 

93 

26 

2.6 

4% years 

128 

17 

2.8 


Table ni. Eelatiox Betweex Deeatiox or Theeapy axl TPvrPcc ^ - r , 

With the Classical Cllmcal Pictoee of Sefeee Cellic Disease^ MhaiS of 


FECAL FAT 
(9o DPJED T.-T.) 


Over 30% 
Under 30% 


BEEATIOX of THEBAPE LV WEEKS 


I 


10 

5 


I 4 


^ 1 I 7 1 8 1 >S 


1 

12 
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excretion of feces is excessive. In these circumstances, there is no selective 
excess in fat excretion, and the absolute increase mav he interpreted as the 
result of mechanical difficulty or of the increase in fecal fat derived from 
bacteria. The daily excretion rarely exceeds 3 Gm. of fat per day. 

Ohsenmtions on the lipase concentration in the duodenal .iuice confirm 
previous reports that this is normal, and that the difficulty in fat utilization 
cannot he satisfactorily attributed to failure to split fat (Table IV). By 
elimination, this leads to the assumption that the difficulty must lie either 
in a later process necessary for absorption of fat, such as the phosphorylation 
of fatty acids, or in the absorptive process itself, both of which may be assumed 
to be enzymatic in nature. 


Table IV. Lipase ix the Duodenal Juice op Patients With 
Celiac Disease and Steatorrhea 


1 



LIPASE, 

UNITS 100/C.C. 

AGE 1 

CONDITION 

NO. 

MEAN 

1 S.D. 

6-12 months 

steatorrhea 

3 

26.1 

9.6 


Controls 

11 

26.1 

21.2 

1-2 years 

Steatorrhea 

11 

25.1 

17.8 

Controls 

9 

18.8 

11.1 

2-5 years 

Steatorrhea 

4 

40.7 

16.7 

Controls 

13 

19.6 

12.8 


The observations .iust presented provide indirect confirmation of Jlay’s 
earlier one“ tliat intensive therapy with vitamin B complex and liver concen- 
trates restores the normal vitamin A absorption curve within a short period, 
since steatorrhea can be correlated with poor absorption of vitamin A. We 
are led to the thought that both steatorrhea and poor absorption of Antamin A 
may be the result of a deficiency of some dietary factor required by the intes- 
tine for the normal absorption of fat. The work of May, McCreary, and Black- 
fan® indicates that this substance is to be sought among the members of the 
Autamin B complex, and the question should be explored further. The records 
of the patients of the present series provide CAidcnce that therapy Avith vitamin 
B complex does not restore complete tolerance to a normal diet nor does it 
terminate all of the phenomena of the critical period. 

It is not possible to discuss here the other phenomena of the critical 
period, which, in most cases, respond pi’omptly to therapy. Some of them are 
enumerated as folloAA's: muscle atrophy and consequent flat buttocks; relaxa- 
tion of ligaments; irritability and apathy; anorexia; a flat glucose tolerance 
curve; osteoporosis; Ioav concentrations in the serum of cholesterol, lipids, 
carotene, and positive inorganic ions. These cannot be considered as necessary 
attributes of tlic underlying constitutional difficulty. 

If the critical period is tlie exprc.ssion of a multiple deficiency state Avhich 
develops under adverse circumstances in patients Avho have an underlying con- 
stitutional defect, it is reasonable to belie\-c that some children ivith the same 
basic defect escape the complete expression of tlie disease. Tliis concept reeeiATS 
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support from the common experience that tlie clinical picture varies gi’catlj in 
degree in different cases. Conlinnatoiy evidence i.s tlie obsei’vation tiiat the 
incidence of the complete and easily recognized phase of the disease has in- 
creased many fold during the war in various cities in Europe, including .some 
where food was relatively ahundant thouah limited in variety, such as London, 
Copenliagen, and Stockholm. The chief difficulty in establishing the hj-pothesLs 
that celiac disease is based on an underlying constitutional defect is the dearth 
of objective criteria of this defect. To return to the analogy' with diabcte.s, 
it is as though we were unable to make the diagnosis of diabetes in the ab- 
sence of coma. 



A. 


B. 


C. 


month^‘^-Th7clanBes^kre%L';ia?\o" those cla>;s later. C, At 7 years. 5 
has occurred at a later age. Iiiprovement in mor^lffs hn thr^VSo. 

The expressions of the basic constitutional disease mav be assumed to be 

present in patients during the critical phase and to pei^ist*after the transitorv 

■'“'’“”‘>'<1 <“ therap,-. They should also be demou- 

rcaled o!, ' 'I <l«fi«ieney state has not been 

leached. One or more charaeteristics of the basic disease should be of such 

mture as to induce diarrhea and a multiple deficiency state. In the eoui^e of 
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these studies, a group of clinical and laboratorj’ findings relating to inadequate 
digestion of starch has been consistently found in severelj^ ill patients, in 
those who are convalescent from the critical state, and also in milder cases 
which have been pre^dously described under the name of starch intolerance. 
If the presence of steatorrhea is not required for the diagnosis of celiac disease, 
there are no features which distinguish the patients with starch intolerance 
from those in the prodromal or reeoveiy phases of celiac disease with steator- 
rhea. In addition to the factors relating to starch digestion, there are several 
other phenomena which are so commonly present as to deserve further investi- 
gation as to their place in the disease. The characteristics which are consistently 
present include the following: 

1. Pancreatic amylase is absent from the duodenal .]’uice or present in 
small quantity only. There is clinical intolerance to starch in the diet, clinical 
response to elimination of starch from the diet, and an excess of starch in the 
feces when starch is fed. 

2. The requirement of dietaiy protein is greater than normal, as indicated 
by clinical response to elevated dietary pi-otein and tlie frequent occurrence of 
hypoproteinemia in patients who have received dietary protein at levels usually 
found adequate. 

3. There are intermittent attacks of diarrhea, usually beginnnig in the first 
year and most severe during the second year, vdth gradual decrease in severity 
and frequency as school age is appi'oached. 

4. The attacks of diarrhea are usually initiated by an upper respiratory 
infection and may be controlled either by restriction of the diet or by the 
administration of sulfadiazine. 

5. If the milder eases without steaton-hea be included, there is a high 
familial incidence of the disease. Commonly, one sibling has celiac disease with 
steatorrhea and the other is less severely ill vdth starch intolerance. Several 
examples of a familial incidence of severe cardiac disease with steatorrhea 
have been encountered in the past two years. 

At the present time the objective findings which are of most value in the 
recognition of imcomplicated celiac disease are those relating to starch in- 
digestion, specifically the deficiency of amylase in the duodenal juice and the 
excess of starch in the feces when starcli is fed. The importance of these two 
determinations warrants a brief discussion of the tecluiical difSeulties en- 
. coimtered in obtaining and interpreting the data. In regard to the assa}-- of 
amylase in the duodenal juice, three such obstacles should be considered. The 
first of these is the frequent admixture of gastric juice vdth the duodenal con- 
tents, resulting in vaiying degrees of dilution of the pancreatic juice. The use 
of a double-lumen Einhorn tube with separate openings for the drainage of 
gastric and duodenal juice has so far not been successfull 3 " applied to small 
infants. In the material obtained with a single tube from the duodenum it 
maj" be assumed that the various pancreatic enzj-mes are equallj^ diluted. Since 
the method for deteranning trypsin is more reliable than that for lipase, and 
since tiypsin has been found in high concentration in nearlj’ all cases except 
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those with fibrocystic disease of tlic pancreas and those m extreme "jara^us, 
this value has been taken as the figure of reference, and the ratio of amylase to the 
concentration of tn-psin expressed in viseosimetrie units has lieen used m evalu- 
ating the degree of amylase deficiency. Comparison of the absolute eoncentra- 
tionlif amylase in the duodenal juice of patients witli celiac disea.se and controls 
of like age shows a difference which is statistically significant but less impressive 
than the difference in the ratio. 


ViOCHT 



The second difficulty to be considered is the fi-equent occurrence of gastric 
hypoacidity in patients with celiac disease either irith or rrithout steatorrhea. 
Wlien the gastric juice contains little or no free acid it frequently contains 
amylase which has its source in swallowed saliva. 'Wlien an admixture of, this 
gastric juice with pancreatic juice is recovered from the duodenum, there may 
still be some salivaiy amylase in it, giring an erroneous impression that amylase 
is being secreted by the pancreas. Thus diluted, the concentration is never 
liigh, usually giring a ratio of amylase to tiyp.sin of less than 20 per cent. It 
is possible to obtain results of this order in the complete absence of pancreatic 
amylase. 

The third technical difficulty results from the fact that amylase is normally 
absentfrom the duodenal juice in the neonatal period, and that the normal ratio 
of amylase to tiypsin in the second half of the first year is of the order of 50 per 
cent, while after one year of age it ranges between 50 per cent and 150 per cent. 
The determination of amylase concentration cannot therefore he nsed to sub- 
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stantiate the diagnosis in infants under 6 months, even though clinical sjoiiptoms 
may appear before this age. As a working rule the value of this ratio which 
marks the dividing line between normal and abnormal is taken as 20 per cent 
for patients between 6 and 12 months of age and 40 per cent for those who are 
older (Table V). 


Table V. Ratio of Amylase to Trypsin in the Duodenal Juice in Celiac Disease 
Expressed in Viscosimetric Units 



[ AGE 6-12 MONTHS I 

AGE 1-10 YEARS 

AMYLASE/ 

CELIAC : 

DISEASE 1 


CELIAC 

DISEASE ! 


TRYPSIN 

STEATOR- 

KO STEAT- 1 


STEATOR- 

NO STEAT- 



RHEA 

ORRUEA 

CONTROLS 

RHEA 

orrhea 

CONTROLS 

0-20 

0 

10 

3 

17 

20 

5 

20-40 

0 

0 

6 

7 

10 

3 

40-00 

0 

0 

1 

0 

1 

6 

OO-SO 

0 

0 

3 

1 

1 

4 

so-ion 

0 

0 

0 

0 

2 

4 

100+ 

0 

0 

1 

1 

0 

13 

Total 

6 

10 

14 

20 

40 

35 


The frequency of gastric hypoacidity in celiac disease and the lack of 
correlation between gastric acidity and tlie presence of steatorrhea are shoivn 
gi’aphicallj" in Fig. 11. 

The influence of the gastric acid on the value of amylase was first susjiected 
because of several instances in which an initial determination, made when the 
patient was marasmic, showed a moderate concentration of amjdase, while a sub- 
sequent determination, made after marked clinical improvement, gave a value 
of zero. It was subsequently foimd that the reverse ivas sometimes true of the 
free and total acid of the gastric juice (Table VI). This hj-pothesis was con- 
firmed in a somewhat complicated experiment in which pure salivaiy secretion, 
gastric juice, and duodenal juice were obtained from a patient with celiac disease 
who lacked free gastric acid and from a control patient with a central nervous 
system disorder who had never suffered digestive difficulties. The values for 
amj'lase from these three sources and from both patients were compared and it 
was then shown that the control gastric juice had the power to destroj’- amylase, 
that this power was lost after neutralization, and that the neutral gastric juice 


TABI.E VI. Cn.\NGE IN GASTRIC JUICE AVlTU CLINICAL IMPROVEMENT IN 

Patients With Celiac Disease 


PATIENT 1 

AGE 

1 VOLUME 

1 (C.C.) 

free acid 

UNITS 

TOTAL ACID 
UNITS 

D. C. 

1+^ rears 

32 

19 

59 


3^4 years 

54 

42 

87 

.1. W. 

1^0 years 

*> 

0 

0 

29 


I 7 I 2 years 

32 

20 

58 

C. JI. 

9 months 

11 

5 

15 


10 months 

51 

12 

35 

J. F. 

7 months 

10 

0 

25 


9 months 

20 

0 

33 
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Tablt: vn. Co^ 5 PAr.,so^- or Amvlase From V^ions Soct.^s in a Sr.vr.r.r. Case or 
Celiac Disease and a Control Case 


SOUIiCE 


jr. jr., AGE JS MO. 

CELIAC DISE-ISE 
(AMTI^ASE DNITS/C-C.) 


.T. Jr., ACE 24 MO. 
CONTROL 

(AAIYLASE UNTTS/C-C.) 


Saliva 

Gastric juice 
Daodenal juice 
Blood 


625 

60 

oo 

0 


145 
0 

152 

Mean of controls 
0.15 


T.able inrr Efeect or Gastric Juice on Dcodenal .tIacylase 



DEODENAL JUICE. 

AMTLASE UNTTS/C.C. 


SOURCE 1 

.M. M., CELLIC DISEASE 

1 J. M., CONTEOL 

- 

Dnodenal juice 32 

Incubated 10 minutes irith 3S 

152 

15S 


M. M.‘s gastric juice 

Same with J. M. ’s gastric juice 0 

Same with J. M.’s neutralized 35 

0 

127 


gastric juice 





of the celiac patient lacked tlie poirer to destroy thi.s enzj'me. The data of thi.s 
experiment are presented in Tables YII and VIII. 

The examination of the feces for starch also presents some difficulties. The 
method irhieh has been found most useful is the traditional one of microscopic 
examination of a smear of a fresh sample stained ixith LugoVs solution. Speci- 
mens -whieh have remained at body temperature or at room temperature for 
twenty-four hours or more often fail to show starch, even when this was present 
in the fresh specimen, presumably because of digestion by bacteria. Conse- 
quently, negative findings in a sample obtained after a day or two of constipa- 
tion should be disregarded and all samples should be examined before they are 
many hours old. A distinction should be made between iodine-staining material 
ivitbin vegetable or banana cells and the finer extracellular granules whieh are 
not protected by a cell membrane. The intracellular granules are normally pres- 
ent in the feces of infants and young children. It is reasonable to explain the 
sum-ival of undigested starch on the basis of protection by the cell membrane 
from enzymatic and bacterial action. Extracellular granules are not found in 
any considerable quantity in the feces of normal infants over 6 months of age 
and are abundant in the feces of children with celiac disease or starch intolerance 
with or without steatorrhea who have been fed cereal starch or potato. Elimina- 
tion of these foods from the diet results in the disappearance of extracellular 
starch from the feces of these patients. It appears, therefore, that in the absence 
of pancreatic amylase some of the inge.sted starch which is unprotected by a ceU 
membrane can escape digestion throughout pa.ssage of the inte-stinal tract. The 
presence of this stareli may be presumed to contribute directly or indirectly to 
the production of other abnQmalitie.s of the feces which are characteristic of the 
disease, such as tlie foamy fermented appearance, acid I’eaction, and the altera- 
tions of the fecal flora in favor of gram-positive cocci, which are known to occur. 
-As an illustration it may be mentioned that yeast cells having the morphology of 
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Moiiilia and staining with iodine are frequently seen in samples of feces whicli 
contain much extracellular starch and are rarely encountered othenvise; their 
presence is thus of some diagnostic value. The microscopic examination of the 
feces for starch is therefore a brief, simple, and, if due precautions are observed, 
a reliable diagnostic aid. 


I 


1 


* 

A. B 

Fiff. 0. — J. B. Af At 18 months. B, At 20 months. On admission, the feces contained 
only 22.5 per cent fat on a dried basis. In spite of absence of steatorrhea, the physical ap- 
pearance and 'v\ eight curves are similar to those of the previous patients 




Wliether the failure to digest starch and the consequent abnormalities of the 
intestinal contents and of the feces can in some way lead to deficiency of the 
vitamin B complex remains to be investigated. Past observations on the 
intestinal flora in celiac disease have contributed the infomation that enteric 
pathogens are usually absent but that the flora are altered. "With the newer 
concepts of the role of intestinal bacteria in the foimation and destruction of 
vitamins and with the evidence here presented that undigested starch is present 
in the intestine and maj- be assumed to alter the eliaractei’istics of the intestinal 
contents as a culture medium, the question of the role of intestinal bacteria in 
celiac disease should be reopened. 
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The evidence relating to starch indigestion in celiac disease has been pre- 
sented in some detail because it is at present ^Yell supported by laboratory and 
cUnieal evidence; it also has immediate practical application m the diagnosis 
and treatment of the disease. Close observation of patients has juelded frag- 
ments of evidence that the ba.sie disease has more attributes than lack of amylase 
secretion and consequent failure to hydrolyze starch. There is an almost uiu- 
versal clinical response to a high protein diet and a tendency to hypoproteinemia 
on a diet n-hich contains protein at levels which are adequate for normal infants. 


WEIGHT 



This cannot be explained on the basis of a loss of nitrogen in the feces, for ac- 
cording to our data this is usually udthin normal range. It has recently been 
reported that amino acid absorption is normal in celiac disease." There is there- 
fore indirect evidence of a defect in protein metabolism in most, if not all cases ; 
it is not yet clear whether this is a necessarj' part of the basic constitutional de- 
fect. 

There are a number of other abnormalities which are commonly but not 
unii crsally pi eseiit, the relationship of which to the disease is not yet clear. 
Some of these are enumerated as follows : 

1. Gastric hypoaeiditj' and sometimes hjq)och}'lia. This is as common in 
mild as in severe eases. In many instances it has been reversible. 

2. A variety of types of anemia, significantly more common in eases with 
gastric hypoacidity. This is probably a secondary phenomenon. 
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3. Abnormal gastrointestinal motility with evidence of a "deficiency pat- 
tern," demonstrable by serial roentgenograms following a barium meal. 

4. Osteoporosis and delay in bone maturation in the presence of normal 
levels of serum calcium and phosphorus and in the absence of rickets. 


GASTRIC ACIDITY IN CELIAC DISEASE 



FREE-HCl 


[]]]] Celiac disease 


Celiac disease 
with -fecal fat 
over 30% 


Controls 



TOTAL HCI 

FJe. 11. 


Because of the recent suggestion that celiac disease is the result of gastro- 
intestinal allergj-® our experience in this regard should be mentioned. Among 
eighty-one records of the present series, fourteen have been have been found -with 
a history of allergy as defined by the presence of asthma, hay fever, severe 
eczema or jn-oved gastrointestinal allergy. Of these, nine were considered to 
liave major allerg}’^. Two had normal levels of amylase and probablj^ do not have 
celiac disease on a basis of starch intolerance. They may be said to present the 
celiac syndrome on the basis of gastrointestinal allergy. In the remaining sixty- 
seven charts of the present sei’ies, evidence of allergy in the patient has been 
absent or unconvincing. This incidence is not signifieantl}’^ greater than has 
sometimes been estimated for the general populace. 

The evidence which has been presented that the steatoiThea of celiac 
disease is a transitoiy and inconstant phenomenon while difficulty in starch 
digestion is a constant finding which pereists at least during the first five years 
of life, gives us a new background for the evaluation of the various regimes 
popular in the past. Tlie diet which was devised about five years ago for 



.^'DERSins'; Crx,-IAC SY^^3R0ME 


581 


patients ^vith starcli intolerance and has proved successM tn these patients 
and in those .vho have recovered from the acute stcatorrheal phase of celiac 
disease does not differ greatly from some of tlie traditional ones armed at 
empirically. Its characteristics arc as follows; 

1. It is high in protein, supplied as meat, cheese, egg, lisli, and milk. Pro- 
tein milk is given the younger patients and those recently recovered from the 
critical phase, while the majority of the others do well on whole milk. 

2. Limited amounts of fat arc given to young infants and to thase recently 
recovered from a crisis, hlodevate amounts are supplied to patients in good 
condition in the form of whole milk, hutter and bacon. An excess of fat is 
avoided and fried foods are prohibited. 

.3. Carhohj’drate is given in abundance and is supplied as simple sugars 
or disaccliarides. Glucose, bananas, and fruit juices are the usual sources in the 
ease of more severely ill patients. Cooked vegctahlas and raw appl&s and pears 
are soon added. Cane sugar is tolerated well rnthin a few weeks of recoveiu' 
from the acute phase. Care is taken to distribute the sugar throughout the day 
so that an excessive amoimt at any one meal is avoided. Cereal .starche.s, bread, 
and potatoes are withheld for a year or more after recoveiw from the severe 
sjTnptoms and are then given cautiously and in limited amounts, 

4, Vitamin supplements include ascorbic acid, a fish liver oil eoncenti-ate, 
and vitamin B complex, all given orally. The preparation of vitamin B com- 
plex is selected not only for its thiamin content hut on the basis of whether 
it contains the estimated daily requirements of pyridoxin, ribofla\'in, nicotina- 
mide, calcium pantothenate, and folic acid. The daily dose has been designed 
to provide at least double the estimated daily adult requirement of these sub- 
stances. No parenteral vitamin therapy is given, except in certain cases of 
severe anemia, in which liver exti’act is injected intramuscularly three times a 
week for a period of a few Aveeks. 

A diet based upon these principles can be made varied and general and 
is usually well taken. It has been sueee.ssfully applied to well oA'er 100 patients. 
A patient with celiac disease when on this regime no longer has the character- 
istic stools, although the bulk may sometimes deerea.se only gradually. There 
may he a few loose stools on the first day or two of an acute respiratory infec- 
tion, hut this mild diarrliea re.sponds either to a few days of restricted diet 
or to the administration of .sulfonamides without alteration of the diet. The 
prematui'e addition of bread, crackers, or other starch will result in resumption 
of loose pale stools after an inteiwal of a day to several weeks or with the next 
upper respiratoi^- infection. The relationship of starch ingestion to the 
abnormal stools is clearly shora in some of the cases-, one boy regularly had 
loose stools on hlondays, following the Siuiday A-isit to his grandmother.* An- 
other example IS the patient E.T., reported here, who failed to respond to 
Autamm therapy Avliile on a diet high in starch but responded promptlv when 
clietarj- therapy Avas also given. ‘ 
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SUMMARY 

The classical picture of celiac disease is believed to result from a defi- 
ciency of multiple nutritional factors complicating and resulting from a 
basic constitutional disease. The steatorrhea of celiac disease is transitory, and 
with intensive vitamin and dietaiy therapy it disappears ivithin tivo months; 
it is ^^e^ved as a complication of celiac disease due to a specific deficiency and 
comparable in this regard to rickets or scurvj". A consistent and objectively 
demonstrable characteristic of the basic disease is a deficiency of pancreatic 
amjdase, associated with an excess of starch in the feces when starch is fed and 
clinical intolerance to dietary starch. In uncomplicated eases the presenting 
symptom is the occurrence of repeated bouts of diarrhea irith large, foul, pale, 
foamy stools and an enlarged abdomen. These bouts are usually initiated by 
an upper respiratory infection. The symptoms respond to a diet high in pro- 
tein, low in starch, and abundant in vitamins. The classical picture of celiac 
disease udth steatorrhea is the result of a multiple deficiency state superimposed 
on the basic disease under adverse circumstances. An attempt is made to 
evaluate other phenomena of the disease with respect to whether they are part 
of the primaiy defect or a result of secondary nutritional deficiency. There is 
suggestive evidence that the difficulty in protein metabolism, shown by the high 
requirement for dietaiy protein and a tendency to h3^poproteinemia on a 
noiTual diet, maj’- be an expression of the basic disease. 
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AN EVALUATION OF BENADEYL, PYKEBENZAIMINE, AND OTHER 
SO-CALLED ANTIHISTAjMINIC DRUGS IN THE 
TREATJIENT OP ALLERGY 


Bret Ratxer, ]M.D. 
New York, N, Y. 


T here is more than one school of thought with respect to the genesis of 
hypersensitive phenomena. The toxic or anaphylatoxin theory was based 
on the assumption that an antigen to which an animal is sensitized, when re- 
injected, is split by proteolytic ferments into toxic degradation products which 
produce the now well-known symptoms characteristic of the hypersensitive 
state. This early concept was later modified by a substantial amount of evidence 
favoring the hjpothesis that histamine is liberated from the tissues during the 
antigen-antibody inter-reaction, and that the sjTnptoms of anaphylaxis and 
allergy are, therefore, directly attributable to the action of the released histamine. 
In recent years, the advocacy of this hypothesis by several staimch pro- 
ponents has awakened a renewed interest in the search for chemical or biologic 
substances capable of abolishing or diminishing some or all of the effects of 
the released histamine.'^'® 

HiU and hlartin," in 1932, critically reviewed 165 substances or methods 
that might serve to inhibit anaphylaxis nonspecifically, and they came to the 
conclusion that none were ideal for the purpose. In the succeeding years, con- 
■siderable additional experimentation was done, but the interpretation of re- 
sults in most instances is open to question according to Feinberg® who reviewed 
much of it in 1944. 

One of the first of this series was the enzyme, histaminase, which destroys 
histamine in vitro.® It was recommended for oral and parenteral use. Although 
it was received with great eclat and was enthusiasticaUy advocated for the relief 
of all forms of allergy (under the trade name of Torantil), it soon found its 
resting place as another of the many ineffectual remedies.^®’ 

PeU and his co-workers^®’ offered still another approach to the problem 
by developing a substance which became known as hapamine. It is a histamine- 
hapten combination with despeciated, normal, horse serum globulin. The under- 
lying concept was that injections of this substance would produce antibodies 
against histamine and thus fortify the individual against the allergic symptoms 
induced by liberated histamine. The procedure proved unsotmd not onlv be- 
cause it did not produce any immunity but because it induced sensitivity to the 
new hapten antigen in a number of instances. 

We are now in the throes of experimenting with a new series of so-called 
antihistaminic drugs. The two drugs most widely advocated are Benadryl, a 
Parke, Davis product which was studied by Loew and assoeiates,^^"^® and WeRs 
and as sociates,®®’ » and Pyribenzamine, a Ciba product reported upon by 
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Mayer.’'*' News of the experimental and clinical investigations was catapulted 
upon the public and medical profession alike through the medium of the lay 
press, including the Saturday Evening Post, Life, and newspapers throughout 
the country. 

These new synthetic chemical formulas are complex structures involving 
the benezene rings. Benadryl is j8-dimethyl-aminoethyl benzhydryl ether hy- 
drochloride. Pyribenzamine is N-pyridil-N-benzyl-N-dimethjdethjdenediamine 
monohydrochloride. 

From a historic viewpoint, it nia 5 " be of interest to know that these drugs 
were preceded by numerous compounds chiefly of French lineage, e.g., 929 F 
and 1571 F,^’"-^ and 2339 E. P., knoivn as Antergan,-* all having antihistaminic 
and antianaphylactic properties. Newer French preparations, such as com- 
pound 2786 R. P., Imown as neoantergan,''® are less toxic and are attended with 
considerable clinical success according to the French literature. The story of the 
evolution of these drugs and an evaluation of them have been given in detail 
by Feinberg,”' Code,=“ and ]\Iayer.’“ 

Anthallan, another coal tar derivative, was introduced to the profession 
through a widespread presentation of its merits in the lay press, and through 
a clinical analysis by Ghiselin.''" The Journal of the American Medical Associa- 
tion, commenting editorially on the Ghiselin study, stated; “Notably lacking 
in this report are parallel studies on control patients, or, in fact, any controls 
whatsoever.” Final judgment on the value of anthallan must be deferred. 

PHARMACOLOGIC ACTION 

According to some investigators,^-''''’ pharmacologic studies suggest that 
these antihistaminic drugs have three important actions. They alleviate (1) 
smooth muscle spasm, (2) bronchial constriction caused by histamine or ana- 
phjdactic shock, and (3) vasodepressor effects of histamine. 

From the fact that they counteract the spasmogenic effects of barium 
chloride and acetjdeholine, it has been concluded that these drags must also 
possess a musculotropic, antispasmodic action and neurotropic effects (atropine- 
like). Epstein^” believes that these drags must possess additional pharmaco- 
logic qualities as evidenced bj^ their sedative effect. 

During prolonged drug administration in dogs, no progressive changes 
were noted in the blood counts, hemoglobin, and nonprotein nitrogen values. 
The differential blood counts also remained at levels close to those of the pretreat- 
ment period. Histologic studies showed no evidence of acute or chronic de- 
generative processes in anj- of the organs. The choroid plexus, however, ap- 
peared somewhat more congested than usual.®’ 

Eeinstein and ]\IcGavaek®= found tliat unlike the epinephrine type com- 
pounds, benadryl does not produce an increase in pulse rate and blood pressure 
in man, but, on the contrary, lowers blood pressure and causes drowsiness. 
Benadryl given by moutli has no apparent effect on glucose tolerance. "When 
given intravenously it appears to inercase sugar tolerance, a phenomenon which 
ma.v be mediated through the liver. Friedlaender and Feinberg®" also noted 
a fall in blood pressure. 


RATKEK: SO-CALLTO ANTlinSTAMINIC DRUGS LX ALLERGY ^0^ 

JIcEIin and Horton^^ showed that the action of benadryl on gastric secre- 
tion in man is somewliat inconsistent; only in some instances was the ai)ility 
to block the gastric response to histamine demonstrated. 

The effects of these drags in reducing urticaria, dindng up the secretions 
of hay fever, and producing dryness of the mouth may be due to the blocking 
of the secretagogue action of histamine. These activities may also be due to 
antihistaminie effects on blood vessels. The drjmess of the mouth maj be inter- 
preted also as an atropine-like effect. Speculation concerning the drowsiness, 
disorientation, jitteriness, and many other profound influences on the upper 
brain centers would lead us far afield and without profit at this stage of oui 
knowledge. 

Priedlaender and Feinberg^^ did some valuable studies on e,vperimental 
whealing in the human subject in relation to benadiyl and pyribenzamine. They 
found that oral administration of either caused onh’ a slight impairment in the 
development of experimentally produced histamine wheals. The direct local 
application to skin sites results for a limited time in a reduction of any histamine 
reaction subsequently produced in that site. This effect may also be obtained 
by combining the antagonist directly with the histamine solution. An almost 
identical action was obtained on ragweed-tested wheals, wheals produced by 
codeine, morphine, atropine, pUoearpine, physostigmine, and bee venom on skin 
sites preiiously treated nith the antagonist. Pj-ribenzamine appeared to have 
greater activity than benadryl. 

Arhesman and associates'^ found that pyribenzamine given orally reduced 
the size of histamine wheals in eighteen of twenty-eight subjects and reduced 
skin reactivity in fourteen of twenty-four allergic patients. Such oral adminis- 
tration also reduced the reactivity of skin sites passively sensitized with a serum 
containing cottonseed reagins. 

Passage Throiujh Breast Milk and Placenta . — A patient seen with I>r. 
Harold J. Eisenberg of New Bochelie is of interest because of the suggestive 
demonstration of the passage of these drags through the breast milk.-® 

A nursing mother was given 50 mg. of benadryl eveiy three hours to relieve a contact 
dermatitis. After the third dose it was observed that the breast-fed infant, o weeks old 
and normal in every respect, became quite lethargic. However, therapy was not discontinued 
until three days later, when the lethargy and constipation of the infant became very marked. 
The infant was then taken off the breast and placed on an evaporated milk formula. Twentv- 
four hours later, the infant's symptoms all disappeared. 


I have little doubt that these drags will show an equal or greater readiness 
to pass through the placenta because of the great permeahiUtv of the placental 
barrier,^' 


MODE OF -tCTIOX OF BiaXADRYL AXD PYRIBEXZAiirSE 
Alttaigh these drugs are said to be aalihistaminic, proof for such a eon- 
eept ,s by mdirntwh As Code” has pomted out, because benadryl reUeres 

rr proof that these symptoms are due to histamine, 
ine contention of Loew and Kaiser” is: "In view of tho fact or 

synthetic benzbydryi ethers are effective in alleviating both histamine shock 
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and anapli 3 'lactic shock, the data constitute additional indirect evidence that 
the ehief sj^mptoms of anaphjdaxis are referable to histamine. ’ ’ 

Wells and his associates'^ express the belief that the chemical structure 
of benadiyl (/?-dimethjd-amino-ethyl-beiizhydryl ether) suggests that direct 
chemical interaction 'uitli histamine is improbable. They imply that if benadrjd 
or pyribenzamine combines with the receptive substance, it prevents the 
histamine from combining at the same site. This mode of drug antagonism is 
demonstrated also in the competition between para-aminobenzoic acid and 
sulfonamides, atropine and aeetjdeholine, and ergotoxine and epinephrine. 

Further pharmacologic studies udth benadrjd by Loew and associates'^ 
lead them to conclude: (1) histamine is not inactivated because of chemical 
union or neutralization, for if it were so, one would expect greater antagonism 
of the gastric secretagogue action of histamine; (2) benadryl does not neutralize 
histamine stoichiometricaUy, because a four-times weaker dilution of benadryl 
than that of histamine prevented the spasmogenic action of the latter; (3) be- 
cause benadryl prevented the spasmogenic action of barium and acetylcholine 
on intestinal smooth muscle, it is unlikely that benadryl chemicallj'’ neutralizes 
such dissimilar substances as histamine, barium, and acetylcholine; (4) the 
antagonism toward these substances suggests the more probable explanation 
that the drug alters the permeability of smooth muscle or combines with some 
portion of the effector cell so as to prevent histamine or other spasmogenic agents 
from producing a normal response. 

Halpern^^ is of the opinion that these drugs so modify the reaction of the 
allergically affected organ that histamine is incapable of exercising its 
customary effect. They do not prevent the liberation of histamine or increase 
its destruction. This conclusion is supported by the observation of Wells and 
associates,^' who show that benadrjd does not materially interfere with the 
release of histamine during anaphjdactic shock in dogs. 

In view of this and other evidence-® that these drugs do not inactivate 
histamine because of chemical union or neutralization, it would seem more 
logical at this point to attribute to these di’ugs the capacity to counteract the 
museulotropic effect of antigen-antibodj- or histamine reactions, rather than to 
describe them as antiliistaminic or competitive drugs. 

A study bj’- Curry^® has just been published, -which casts further doubt on 
the assumption that these di’ugs are specificallj’ antiliistaminic, or that thej'- 
differ too markedlj- from other antispasmodic drugs in their action. He investi- 
gated the effects of bronchoeonstriction resulting from the intravenous injection 
of histamine in human beings bj’- an ingenious method. He found that benadryl, 
lij'ribenzamine, atropine sulfate, aminophylline, epinephrine, and ephedrine all 
gave protection against histamine bronchoeonstriction. 

Despite the finding that benadiyl and pyribenzamine do interfere -with 
anaphylaxis and histamine shock in guinea pigs and dogs if given in large 
amounts, tliej’ have been signallj- ineffectual in relieving asthma. The conclusion 
which should be dravm from the anaphjdaxis studies of Wells, iMorris, and 
Dragstedt,'" Loew and Kaiser,*-* and Maj-er,®“ is that these drugs alleidate 


RATNEB I SO'CAliLiED ANTIIIISTxVMINIC DRUGS IN ALUERGY 

anaphylactic shock somewhat when given in large doses, but do not afford real 
and unquestioned protection of a constant and high degi ec. 

Mayer=° asserts: “The challenge of these substances is that they should 
enable us to test, extend, or restrict the histamine thcoiy of allerg}'.” 

From their mode of action it is obvious that these drugs can act only as 
palliative agents and do not eliminate the basic mechanism responsible for 
allergic symptomatolog}'. 


CLUnCAIj EVALUATION OF THE SO-CALLED AXTirnSTAMINIC DRUGS 

It is well nigh impossible to evaluate the efficacy of any drug in allergic 
diseases with any degi’ee of accuracy, because: (1) the critei’ia for measuring 
the benefits are not uniform and are for the most part subjective; (2) the inges- 
tion or injection of any medicament whatsoever may bring temporary relief, 
because we must recognize that ps}'ehogenic influences often play an important 
part; (3) spontaneous desensitization to antigens may occur; and (4) the 
sjunptoms of allei’gic episodes are self-limited and may lie receding in severity 
just at the time the diug is tried. 

I have read over 100 articles on this subject, and cannot help but 
feel how wise it would have been if the obseiwations liad been withheld for a 
longer period. A longer experience with these drugs might have given a better 
perspective. I have tried to be as objective as possible in the perusal of these 
papers, to present, if possible, an unbiased picture, and have steadfastly at- 
tempted to veer away from personal observations in the evaluation of these 
drugs. It is unfortunate that all of the papers cannot be mentioned, but it 
would be impractical to cope with them. For the most part they would merely 
serve to corroborate the riewpoints expressed herein. The literature is already 
large and new papers are appearing at a rapid rate which is evidence of the 
great intere.st which these drugs have arou.sed. 

Judged solely from the literature of the pharmaceutical firms marketing 
these drugs, they are truly remarkable. The percentage of improvement from 
their use in the various conditions might be summed up as follows®' ; 


Urticaria 

Vasomotor rhinitis 

Eczema 

Har fever 

Asthma 

Migraine 

Angioneurotic edema 
Atopic dermatitis 
Pruritus 

Erythema multiforme 
Dennographia 
Pood allergy 
Contact dermatitis 
Physical allergy 
Penicillin reactions 
Drug reactions 
Reactions to biologir-s 
Dysmenorrhea 


95 per cent 

77 per cent 

63 per cent 

85 per cent 

64 per cent 
66 per cent 

86 per cent 
64 per cent 
75 per cent 
79 per cent 
75 per cent 

87 per cent 

78 per cent 
64 per cent 
97 per cent 
92 per cent 

100 per cent 
87 per cent 


lu published clinical reports, 
same authors in successive papers. 


there is wide variance of figures ^ven by the 
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I confess that I find it difficult to appraise the observations, and must take 
recourse in presenting the individual evaluation of the various authors, rather 
than to attempt to make a summation, giving a clear-cut appraisal, as has 
been done by the pharamaceutieal firms. 

One conclusion can be dravm. These new pharmaceutical discoveries faU 
short of the wonder of the newer antibiotic substances, and hence cannot compete 
vdth the latter for recognition as truty great advances in medicine. After only 
one year, we know that these drugs do not cure or eradicate allergy. They 
are an addition to a long line of palliative I'emedial agents. 

DOSAGE 

As a rule, benadryl is dispensed in capsules of 50 mg. each, but it may also be pre- 
•scribed as an elixir, each teaspoonful containing 10 mg. Pyribenzamine is dispensed in 50 
mg. scored tablets. Manufacturers advise against biting or chewing the tablets because of 
tho local anesthetic action and bitter taste. 

The recommended oral dose for young children is 2 mg. per pound, the total to be 
divided into two to four doses.'ii The contents of the capsule may be mixed with syrup or 
jelly. The average dose orally for older children and adults is 50 mg. tliree or four times 
daily. 

Benadryl has been suggested for intravenous or intramuscular use in solutions of 10 to 
20 mg. per cubic centimeter. However, intravenous administration of pyribenzamine is not 
reoommended.^2 Laboratory experiments show that such administration of 1 mg. per kilo- 
gram or more in dogs usually results in acute hypotension which lasts for about ten minutes. 
MoElin and Hortons* found that benadryl given intramuscularly causes pain with erythema, 
induration, and tenderness. 

For nasal use, even a 0.5 per cent solution was found to be too irritating.ss 

These drugs have been given in doses as high as 600 mg. orally per day without ob- 
vious ill effect. Curtis and Owens*® observed three patients who were given benadryl for 
two, six, and seven months respectively, with no ill effects. 

Logan** suggests that if no effects are noted in thirty to forty minutes the dose is 
inadequate and larger doses may be effective. However, I believe that one should be cautious 
in adopting such a procedure in asthma, for example. It would seem wiser to resort to 
epinephrine or aminophylline. 

The maximum response occurs in about twenty to sixty minutes after oral administra- 
tion and generally lasts for several hours. 


URTICARIA 

These drugs were first heralded to the American medical profession by 
Curtis and Owens in 1945,^^ and they were also reported upon clinically in the 
same year by Shaffer and associates^'* as beneficial in the alleviation of urticaria 
and angioneurotic edema. 

Feinberg and Priedlaender“° recommended benadiyl and p 3 'ribenzamine as 
being equaUj’’ efficacious in various tj'pes of urticarial sldn disorders. Where a 
sedative effect is desired, tliej- suggest the use of the fonner, and in those eases 
in which higher doses are needed, the latter. They also noted that relief was 
obtained bj' manj' patients with chronic urticaria in whom other measures 
failed. In serum sickness following the use of penicillin, the sldn lesions were 
controlled but the joint involvement was not dramaticalh^ affected in the 
majority. 
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The percentage of good results varies irith different investigators, but the 
raaiority attest to its value in over SO per cent of patients suffering from t ns 
sATidrome. Itching is relieved first, then the swelling and erythema disappear 
Often, although the patient is relieved of tlic itching, the savellings of unusua 

size still remain. 

Schwartz and Lenn=" state that acute wheals disappear Anthin twenty 
minutes to one hour in their experience, whereas the SAiuptoms can be turned 
on and off at AAill by gimng or A\ithholding the drag in cases of chronic urticana. 

Logaa«i adds an interesting observation of tbe effect in a 2-ycar-old cliild nho liad 
nrticaria for three weeks without determining its etioiogj-. After the first dose of 10 mg. 
the hives disappeared in thirty minutes. The medication was continued for two days and 
then stopped. For twenty-four hours the urticaria was absent, then recurred, and has since 
recurred whenever the medication was stopped. 

Feinberg^^ further emphasizes this obsen’ation by stating that in urticaria 
and “semm-siekness” reactions the relief is apparent for only a few hours 
following each dose of the medicament and that the final course of the ailment 
is in no way shortened or affected by this therapy. One never knows when a 
spontaneous recession will occur. Barefoot and associate.s‘® rightly point out 
that it is difficult to evaluate the therapeutic value of benadryl and pyribenza- 
mine in acute yrticaria because many patients would be asymptomatic within 
a few days without any form of therapy. 

These drugs do not eradicate the underljing cause of urticaria, the antigen- 
antibody interreaction, and episodes do recur. Levin statement is of interest, 
therefore. He found that they were excellent for children with acute urticaria 
and noted that relief occurred as promptly as irith epinephiine. Hence, in 
patients who in the past required several injections per day for several days, 
they may prove to be a good substitute because they can he administered orally, 

Curtis and Owens'*’ gave benadryl for periods of two, six, and seven months 
respectively to three patients with urticaria, ivithout ill effects. They believe 
that symptomatic relief can he afforded for many months in cases in which 
the ctiologie cause is unknown. 

In severe or chronic cases these drugs may he valueless. 


Todd-'S lias worked out an interesting group of urticarial situations (to which we have 
added a few) in which benadryl and pyrihenzaminc may be of benefit: 

1. In patients exliibiting generalized nonspecilio irritability of the skin, which is snb- 
ciinical but becomes manifest when attempting to do routine skin tests. 


2. In maintaining the urticaria patient in comfort for a few weeks until specific de- 
sensitization becomes effective. 

3. In controlling the urticaria following liver injections and penicillin (oraUy or hr 
injcc-Uou) othex biologicals and antibiotics. 

4. In controlling nrticaria and angionenrotic edema of serum sickness. 

5. ^ relieving both allergic antigen-antibody wheaUng and nonallergic urticaria, 

promptly the whealing reactions to larva migrans. Black Flag, DDT 
and other insect, parasitic, and chemical irritants, ^ ' '' 


7. In dermographism. 

8. In poison ivy. 


fi. In urtic.arial dermatoses caused bj- barbiturate 
10. In pruritus ani and vnlvae. 


compounds and other drugs. 
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SERUSI SICKNESS AND ANAPHYLACTIC SHOCK 

In serum sickness, the relief is apparent for only a few hours following each 
dose of these drugs. The itching is relieved promptly and the lesions are kept 
in abeyance in the majority of cases. It is difficult to ascertain, however, whether 
the final course of the ailment is in any way shortened or othervdse affected 
b.y this therapy. 

The value of benadiyl in a severe case of accelerated serum sicloiess is 
exemplified in a report by Bowen.'^- 

A child of 2 years vas given 1,500 units of tetanus antitoxin subcutaneously. Forty- 
eight hours later he had violent urticaria and three days later the edema was so massive, 
and by the sixth day the respiratory difficulty so critical, that a bad prognosis was given 
the parents. All emergency measures had been tried, including epinephrine in oil and aqueous 
solutions and glucose intravenously. At 5 p.m. of the seventh day, when the child’s con- 
dition appeared hopeless, 100 mg. of benadryl was given by mouth, followed by 50 mg. every 
four hours for four doses, then every six hours for twentj’-four hours. Three days later the 
child was discharged, completely well. 

A 9-year-old female patient experienced an anaphylactic shock reaction 
in the course of protein skin testing by Drs. Samuel Untraeht and Frederick 
Ilertzmark on our pediatric service at Sea View Hospital. 

After 0.02 c.c. of horse serum and 0.02 c.c. of dust extract had been given intraou- 
tanoously on two separate sites on the forearm, the patient developed an immediate large 
local reaction at each site. Within a few minutes generalized urticaria spread over the en- 
tire body and angioneurotic edema involved the face and upper and lower extremities. This 
was diagnosed as a systemic anaphylactic reaction to the test materials. Moderate but 
tj-pical sibilant rales were heard in the chest. The child was given 3 minims of epinephrine 
live minutes after the reaction. Her condition became progressively worse, with 
marked itching and exaggeration of the urticaria, and angioneurotic edema completely 
closed her eyes. Massive edema was evident in her hands and feet. About an hour after 
the reaction occurred, 50 mg. of benadryl was given. The patient became drowsy within a 
few minutes. The itching gradually subsided, even though the urticaria became more pro- 
nounced, and she appeared comfortable. Two hours later, 100 mg. was administered and the 
child slept through the night. Benadryl, in 50 mg. doses, was repeated three times a day 
for the next two days. On the thiul day the condition had cleared completely. 

This dermal type of auapliylactic reaction apparently responds well to 
benadryl. The fact that 3 minims of epinephrine were given promptly may 
have altered the respiratoiy distress. I am not certain whether these drugs 
would act as brilliantly with a profound bronchiolar spasm characteristic of the 
guinea-pig type of anaphylaxis. But in our case, as in Bowen’s, it certainly 
appears to have been of value in the edematous type of reaction. 

It is interesting in contrast to present the case of a 5-year-old boy in another 
of our wards who developed an attack of asthma at about the same time as 
the episode described. VTien benadryl was administered to him he became 
drowsj', but progressed rapidly into a state of greater obstruction of respiration. 
He became cyanotic and appeared critically ill. Oxj^gen and aminophylline 
intravenously relieved him. It may be that the true asthmatic symptoms of 
anaphylaxis will not respond to these newer drugs as well as they do to 
epinephrine and aminophylline. 
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RATNCT; so-called A^^THISTAJ^I^^C DRUGS IX ALLERGY 
SE.VSOXAL HAY FEVER 

The majority of reports appear to he favorably disposed toward the use 
of these drugs vrith this syndrome. 

Koelsche and associates'^’ report 75 per cent of fifty-two patients relieved 
with benadryl. In a sjunposiiim'* given recently, good results were variously 
indicated to he between 59 and 75 per cent of cases. Arbcsman and associates 
declare that as many as 84 per cent were benefited by the u.se of pmabenzamine. 
Logan'*’ had twelve cases during the ragAveed season with excellent or good 
results in nine. Of three with associated asthma, only one was helped. Eyer- 
manV' figure is 67 per cent, and BowenV- 60 per cent. Epstein’® states that 
most of his pollen eases were benefited. Bowen had three cases in the mid- 
ragweed season who were amazingly relieved with benadrjd. Feinberg and 
Priedlaenderi® report 82 per cent of 254 hay fevei" patients showed benefit. 

However, Priedlaenderi’ warns that unless rigid criteria are used to 
evaluate the beneficial results, overenthnsiasm is the result. He believes that 
the majority of hay fever reports to date have not employed the criteria neces- 
sary to establish a firm basis for claims. Hlany unsubstantiated claims have been 
made in regard to other “cures” in the past, because there is so much depend- 
ence on subjective data. Friedlaender’s criteria include daily pollen counts, 
prevailing atmospheric conditions, and control groups ; "irith an evaluation on this 
basis, he was able to attribute improvement definitely to benadryl in but a small 
percentage of his cases. Doses of 50 to 200 mg. daily were employed in the 
majority of cases. 

Feinberg^'’ and Arhesman®® suggest that pyribenzamine in combination with 
ephedrine or aminophyUine is more effective. Belief from these drugs is usually 
noted after the first dose, but often several doses are required. 

It has been reported that blockage of the nose is often aggravated by these 
drugs. They apparently work best in the wateiy type of hay fever. In 
patients who have nsed nasal constrictors too consistently and who have a blocked 
nose as a result, some have found that pj-ribenzamine and benadryl sometimes 
relieve the condition. 


XONSEASOKAL ALLERGIC RHIXITLS 

Eeports are not in agreement with respect to the effectiveness of these 
drugs in nonseasonal allergic rhinitis. At a symposium of the American 
Academy of Allergy the reports varied from 28 to 85 per cent effectiveness. 

Schwartz and Lc^in'’’ found that either relief is obtained 'within one hour 
or no benefit is derived. Once relief is obtained, it is necessary in most cases to 
continue the drug every four hours bccanse the action is only palliative. 

Epstein^® did not find the drugs very effective in cases due to dust or food 
sensitivity, and still less so in so-called intrinsic rhinitis in which external 
allergens cannot he demonstrated. 

• an^ hand, a report appears by "Williams®® who obtained relief 

m 90 per cent of ten patients with perennial vasomotor rhinitis. In hyperplastic 
cthmoiditis he also found a disappearance of polypoid tissue and a diminution 
of purulent discharge, hut indicates that sj-mptoms tend to return within twelve 
hours of cessation of dosage. ^ e 
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With equal assurance Eyerman^^ indicates that polyposis was not helped, 
and Bowen'^- states that less than 20 per cent of his vasomotor rhinitis patients, 
obtained relief. 

Arbesman and associates'^^ found that pyribenzamine relieved sneezing in 
rhinorrhea and nasal occlusion in 75 per cent of 313 patients TOth allergic 
rhinitis. 

Peinlierg and Friedlaender''® noted benefits in 64 per cent of the cases with 
pyribenzamine, whereas Feinberg''” observed such benefits in only 15 per cent 
of forty-seven cases with benadiyl. 


DERMATITIS 

One of the admitted virtues of benadryl and pyribenzamine is their effec- 
tiveness in relieving pruritus. However^ they have their greatest value in the 
milder forms of dermatitidies, not through anj^ curative action, but because the 
relief from itching and scratching is frequently responsible for some improve- 
ment in the cutaneous lesions. 

Feinberg’^ found that pju'ibenzamine relieved itching in sixteen out of 
twenty patients with acute and chronic atopic dermatitis, while benadryl was 
effective in twenty out of twenty-five similar cases. Contact deimatitis was 
less responsive. Waldbott®” and Levin^® obtained equally good results. Ep- 
stein,^” however, found it difficult to evaluate their effectiveness in atopic 
dermatitis, and believed that only acute exacerbations were relieved, but not 
atopic dermatitis of long standing, contact dermatitis, or infectious eczema. He 
found that erythema multiforme was benefited. Pyribenzamine was more effec- 
tive than benadryl in his experience. 

Neurodermatitis and dj’’shidrotic eczema were unaffected,^* as weU as dis- 
seminated dermatophjyide, severe local reaction to diphtheria toxoid, and 
pruritus with jaundice.*'* 

A definite decrease in itching was noted in certain cases of contact dermatitis 
and poison ivy. Dermographism was reduced.**’ Bowen believes that where 
j’ou have edema and pruritus in juvenile eczema these drugs are frequently 
helpful in allaying pruritus. 


MIGRAINE 

The data with respect to the relief of migraine with these drugs are by no 
means consistent. Some claim that benefit is derived in allergic headaches, 
Meniere’s syndrome, myalgia, and physical allergy of the head (Williams,®^ 
and SIcElin and Horton,^*). Ej’erman,** Bowen,== and Feinberg** find them of 
questionable value. If relief is to be obtained, at least 50 mg. everj^ two hours 
are needed. 

Le'vnn*'* reports an aggravation of sjTnptoms in two patients from benadryl. 

ASTHMA 

In this disease, which affects the majority of allergic children and adults, 
these drugs are of little real value. There is not the same consensus as with 
respect to the relief afforded in acute urticaria, seasonal hay fever, and pruritus. 
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Friedlaender and Feinterg” failed to secure any favorable results in twenty 
patients treated with benadryl, but observed benefit in two of twentj'-five pa- 
tients treated with pyribenzamine. Koelsche and associates®* reported four o 
twelve patients improved. Schwartz and Levin*** observed relief with benadiyl 
in eight of twenty patients; attacks were diminished in severity, and some were 
completely improved after one or two daj's. In some cases patients I’eportcd aid 
from placebos. Bowen®- found that less than 10 per cent of his patients were 
aided. 

ilcElin and Horton®* obsen-ed that coughing was made more difficult and 
the expectorated material seemed more tenacious. Epstein®® also found the 
results disappointing with both benadryl and p 3 wibenzamine. 

Arbesman and associates,®® however, claim that pyiaiienzamine prevented 
or relieved dyspnea and cough in 48 per cent of ninety-eight patients with 
asthma. 

Waldbott®® reports a favorable outcome with benadryl in a 7-month-old 
infant who had severe attacks of a.sthma occurring everj’’ ten dajm and lasting 
for ten to fifteen hours. Op one occasion the infant was cr-anosed and stupor- 
ous, with respirations of 80 to 90 and an imperceptible pulse. Attempts to re- 
lieve this attack bj- the usual methods were of little avail. HoAvever, a marked 
change in the child’s condition ensued within one-half hour after 50 mg. of 
benadr^d were given orallj-. The pulse rate dropped to 90 and respirations to 
36. On two subsequent occasions the drug produced similarlj’’ good results. 
This author, on the other hand, quotes a patient with ui’tiearia and asthma in 
which the first dose cleared the urticaria but left the asthma unabated, and 
cites three patients who developed asthmatic attacks shortly after the ingestion 
of benadryl. 

LeAun*® also noted an aggravation of asthma in 3 per cent of his patients. 
In one instance, when 50 mg. were given to a patient in the office, a severe at- 
tack developed, requiring the administration of epinephrine. Two other patients 
complained of “choking up” within fifteen minutes, ^and a fourth patient had 
a marked aggravation of his attack. This author stresses the fact that asthma 
if infectious origin was not benefited by benadrj-1. 

While treating patients with active poUinosis with 50 mg. of benadrjd 
three to four times a day, Eyerman*' noted that seven developed wheezing. 
Two were relieved with further treatment, whereas five were uninfluenced. He 
also foimd benadrj'l ineffective for severe bronchospasm. In two instances of 
idiosjmcrasj’’ to aspirin, bronchospasm increased and adrenalin was required. 
Benadrj'l was not efficient in am- severe asthmatic episode, even with the oral 
administration of 100 mg. 


In pollen asthma the nasal symptoms are often relieved but not the chest 
sign^ However, the relief of nasal symptoms sometimes is reflected beneficially 
on the chest condition. Koelsche and associates®* also noted improvement of 
hay fever sjTnptoms but not the associated asthma. 

. obtained only 12 per cent favorable results Avith benadn'l in a 

senes of fifty patients -with asthma, mainly of perennial etiolog^-. Pyribenzamine 
was somewhat more effective than benadryl in 28 per cent of'l21 Stients^S 
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asthma or allergic bronchial cough. But he points out that whatever benefit 
was derived from pyribenzamine orally, it was never comparable to the prac- 
tically complete and rapid relief obtained with epinephrine hj^iodermically 
administered. Where relief was given it was usuallj’’ only moderate. The 
spasmodic cough was more benefited than the dyspnea. He, too, noted that 
the asthma accompanying hay fever was seldom prevented by the use of either 
drug. 

A drug that can dry up bronchial secretions and produce suffocation and 
choiring sensations might very conceivably IriU a patient if used during status 
asthmaticus. One can only conclude, therefore, that these drugs should be used 
with circumspection for severe asthma. 

TOXIC AND UNTOWARD REACTIONS 

Prior to the use of these drugs in the human subject,^**' careful 

toxicologic studies were performed in albino mice, rats, rabbits, and dogs. 

Toxicologic Studies in Animals . — The conclusion drawn from these studies 
ivas that benadryl and pyribenzamine have a low toxicity and are well tol- 
erated by animals in many times the dosage recommended for man. 

Death occurs in 50 per cent of albino mice after an oral dose of 167 mg. 
per Irilogram, and in albino rats after 545 mg. per kilogram. Lethal doses are 
followed b 3 f violent excitement, commlsions, respiratory^ failure, and death in a 
few minutes to several hours. Excitement and ataxia occurred after nonlethal 
toxic doses and recovery followed in one to two hours. 

From 10 to 60 mg. per Irilogram was given orally to dogs for periods of 
thirty-seven to forty-nine daj's. No change was noted in eating habits, weight, 
blood counts, hemoglobin, or nonprotein nitrogen. No abnormal conditions were 
observed at autopsy, even after prolonged intake. Koepf and associates®^ gave 
pyribenzamine to dogs fqi- one j^ear in doses of 50 to 200 mg. daily with no 
alteration in the hematopoietic sj^stem, no impairment of liver or Iridney, and 
no febrile reaction. 

Toxicologic Studies in Human Beings . — According to some reports, 
these drugs have been given to human subjects for relativety long periods, 2, 3, 
6. and 7 months respectivety, without any obvious toxic effects. 

Nevertheless, many reports have been made of side reactions that were not 
encountered in the animal studies. These seem to affect the higher brain centers 
more particularlj^ The most common complaint is drowsiness of some degree, 
which occurs more frequently after benadryl than pjwibenzamine, appro.x- 
imately in 50 per cent of the eases with the former and 25 per cent with the 
latter. It is less marked in infants and children, even with large doses."’ *'•" 
However, in adults it may assume proportions only second to that from narcotics 
and anesthesia, klanj’ cases of unconquerable somnolence have been encountered. 
Bowen®^ reports the case of a jiatient dri\'ing a car who faded to heed a red 
traffic signal and was arrested for being intoxicated, a “benadrjd jag.” Colli- 
sions with serious mishaps have been reported as a sequel. Slater and Francis®* 
published a ease report of a near fatal accident in a patient after onty one 50 
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m- tablet One story is told of the doctor who took six capsules a day, and one 
d^y had to be awakened by a patient in the midst of a conference wlien sleep 

overcame Mm. . „ . •, j -u 

The effect of drowsiness is excellent therapeutically in pruritus and ha> 

fever if the drug is given at bedtime. Some of the most beneficent effects must 
be attributed perhaps to this side effect. But we must recognize that if these 
drugs are given to an asthmatic they may in certain instances be as dangerous as 

morphine. _ . 

We are told that the drowsiness can be overcome with coffee, caffeine, 
benzedrine, and ephedrine. If this symptom occurs with each dose, medication 
may have to be discontinued. In some instances, however, this effect wears off 
rapidly. 

Other side effects are dizziness, weakness, dilated pupils, dry mouth, 
nervousness, tingling of hands, tinnitus, nausea, vomiting, headache, and mental 
incoordination. Schwartz and LeviM^ report a patient ivith the sensation of 
“walking on air,” MeElin and HoitoM^ report several nith difficulty in co- 
ordination, O’Lear}’’ and Farber*° report a patient with sensations of syncope. 
Williams^® had patients who developed severe vertigo and were unable to con- 
tinue working, and some mentioned difficulty in focusing their eyes. 

Friedlaender’’^ notes that pj’ribenzamine in large doses produces sjTuptoms 
of cerebral stimulation, i.e., vertigo, nervousness, trembling, and insomnia, as 
frequently as drowsiness and lassitude. 

In spite of the assurance from experimental data vrith respect to prolonged 
usage of the drugs ■without evidence of toxic effects, it appears to me to be too 
early to state finally that these drugs can be used ivithout ultimate harm, judg- 
ing from the case reports beginning to appear. A friend of mine who extolled 
the virtues of benadryl for his hay fever found after five weeks of constant use 
that he developed a persistent headache which lasted for two weeks. Another 
young person took forty capsules over a period of three weeks and became so 
weak that she had to remain in bed for one week and felt groggj' and uncertain 
of herself for a week following her return to work. 

TJimsual Side Effects . — ^Reports of serious and unusual effects are filtering 
into the literature. Geiger, Rosenfield and Hartman®^ report a case of a shock- 
like reaction to benadryl. 


K ■svhite ■woman, aged 2G, was being treated for a generalized seborrheic dermatitis of 
unknown origin. After recei-ring a total of 300 mg. of benadryl over a three-day period, 
she complained of palpitation, dimmed -vision, malaise without drowsiness, and heartburn -with 
nausea. Following the next 50 mg. tablet, the patient was found in bed unconscious, cold, 
pale, and pulseless. The blood pressure could not be read. Eyes were staring, but the 
pupils were equal and reacted to light, A solution of 7.5 minims of epinephrine (1:1 000) 
was given subcutaneously. Within thirty minutes the pulse was palpable, though Uak 
and the patient responded to painful stimuli. In three hours she was normal, with no recol- 
lection of what had happened. The following day magnesium soaks, supportive vitamins, 
and oral dosap of ephednne were reinstitnted and the patient continued to improve. On the 
t =^<i“i“®tration of benadryl was resumed, uuder careful observation. 

\ ® somewhat disoriented and excited. The 3e 

s neak, tlie skin pale, but the blood pressure was normal, Benadryl was immediatelv dis 
continued and within two hours the patient felt entirely normal. ’"mediately dis- 
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Unusual Symptoms of Cerebral Stimulation . — Symptoms of cerebral stimu- 
lation have been observed, such as difficulty of coordination,^^ muscular tivitch- 
ing,®” narcolepsj^, confusion, jitters, irritability'*® from benadryl, and vertigo, 
nervousness, trembling, and insomnia from pyribenzamine.®^ All are strik- 
ingly exaggerated in a case recounted by "Weil.®® 

Benadryl was given for the relief of hay fever to a white bo 3 -, aged StA j'ears, weighing 
.'13 pounds. Ho had 50 mg. everj’ morning and at bedtime for three daj-s. On the third day 
he received 50 mg. just before he was put to bed. He went to sleep and his attitude was con- 
sidered normal bj- the parents. At midnight the child awakened with a severe sneezing attack. 
He was given 100 mg. of benadrj-l and returned to bed. Twentj- minutes later the child was 
sitting up in bed, singing, laughing, and “ starrj'-e.ved. ” He did not obej- requests to lie 
down and to be quiet, but instead laughed and "acted as though he were drunk.” At this 
time, muscular twitchings of the face and involuntarj- spastic movements of the extremities 
were first observed, and urinar}- incontinence followed. In about ten minutes (by which time 
Dr. IVoil was in attendance') the involuntarv- muscular movements of the face and extremities 
were more pronounced and the child was irrational, not knowing where he ■was and not recog- 
nizing his parents. At this time he "dove from his bed to the floor.” Although he landed 
on his head, he laughed as ho was picked up and put back to bed. Phj-sical examination was 
negative, except for: (1) muscular twitching.s and purposeless movements of the extremities; 
(2) hypertonic patellar and triceps reflexes (comeal, cremasteric, and abdominal reflexes 
were considered normal) ; and (3) irrational speech gradually becoming slurred. Seconal, 
li/G grains (0.09 Gm.), was administered bj- mouth, and within fifteen minutes the child was 
sleeping fitfully. JIuscular twitchings and athetoid movements continued, and on moments 
of awakening the speech was slurred past the point of understandabilitj'. On several occa- 
sions in the next three hours the child attempted to "dive” out of bed again. About 4 A.ir. 
the child sat up and spoke clearly but still showed evidence of muscular spasm and hypertonic 
reflexes. He fell asleep again and slept fitfullj- until 9 A.m. Tlie effects of the seconal (?) — 
sleepiness, unsteadiness and anorexia — were evident until after the 2-to-4 p.m. nap. At 4 P.M., 
tlio cliild was examined again and considered normal. The reflexes were normal and conversa- 
tion was rational. He had no recollection of the activity of the evening and early morning. 

Again emphasizing the danger of marked mental disorientation from 
large dosage, partieularl}’^ if self-medicated, is the case described by Borman.®' 

A convent nun, aged IS, suffered from ragweed sensitivity. She was given a prescrip- 
tion for fortj'-eight 50 mg. capsules of benadrj-l. She was decidedly relieved by them and 
consumed forty during the following forty-eight hours, a total of 2,000 mg. She became 
drowsj" and acted queerlj- and disoriented. She dropped clean clothes into the laundr}-, left 
her tasks only partially completed, wandered off into other parts of the convent and did not 
remain in her bed at night. During instruction period she asked one of the sisters to pass the 
salt. For two nights she had "suffocating spells.” Upon examination, her pulse, temperature, 
respirations, and blood pressure were normal. "Within forty-eight hours after discontinuing 
the drug she made an apparently complete rccoverj-. 

To be sure, it may be claimed that the toxic effects herein described are not 
foreign to many good and valuable drugs, but such drugs are usually used for 
specific episodes over a definite period. IMj’- anxiety is due to the fact that here 
arc drugs -svliieh are being prescribed not for a particular illness but for repeated 
use to relieve allergic sjauptoms whicli recur from time to time over many years. 
It has been amply demonstrated that their effect is purely palliative. The side 
effects might unquestionably result in accidental death. I have no doubt that 
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cases have already occuiTed. Take, for example, tlic child who mns out into 
the street after taking the drug; vitli judgment gone he might easily he run 
over An individual in sivimming might eoncoivahly he so overcome hy drowsi- 
ness as to drown. The child who “dove” off his hed, might with equal readiness 
dive out of the window. The nun walking in her sleep might he exposed to 
some precarious situation. A drug that can disorient an indundual is certainly 
one to be used with caution, 

COMJIEXT 

Tlie discoveiy of a single agent to eomhat tlie hewilderiiig kaleidoscope of 
sjTuptonis inlierent in the allergj- pattem has been the aim of chemists and 
pharmacologists, and the desire of practicing physicians. 

Hay fever, asthma, urticaria, and eczema arc hut a few of tlie varied ways 
in which allerg>’ manifests itself. The precipitating causes are even more 
numerous than the sjTnptoms if one lists the foods, weeds, epidennals, drugs, 
bacteria, textiles, dusts, and organ products that have been found to be re- 
sponsible offenders. The physician had to become so skilled in ferreting out 
these initiators of allergic simiptoms that a new suhspeeialty of allergy has been 
developed in the fields of pediatrics, medicine, dermatology, and otolarjuigology- 
It is to the "allergist” that physicians and patients tum for help in exploring 
this maze of cause and effect. After painstaking search the patient is taught 
the substances to avoid, and how to substitute hannless forms for the offenders, 
and in order to combat the onslaught of pollens he is compelled to take fre- 
quent desensitizing injections of the particular pollens to which he reacts. 

blow, irith the advent of the so-called antihistaminic drugs, the question 
arises, as to whether the procedures outlined are correct. Is there a drug that 
will dispel our allergic problem? Is that drug benadiwl, pyribenzamine, or 
some one of the other new antihistaminic drugs which uill undoubtedly be 
put out in competition? The underhung problem, of coiu'se, is this: has the 
histamine theorj' revealed the basic cause of allergj’ and given sharper definition 
to the universal pattem of allergj' which is pointing the way to better treatment? 

On the one hand, some believe that the major role in aUergj^ is plaj'^ed by 
the interaction of antigen and antibody on sensitized tissue.^® Others hold that 
the release of histamine is the direct and major cause of the allergic phenom- 
enon. Dale®® was the first investigator to voice this theory. He stated that 
anaphylactic shock is a result of cellular injury due to the intracellular re- 
action of antigen with aggregating antibody in the course of which histamine 
IS released. To tliis relea.sed histamine he would attribute the sjTuptomatologju 

Dragstedrt contends that the pure cellular theorj- has no satisfactorv ex- 
planation for the mechanism by which the antigen-antibody reaction produces 
the phenomena of anaphj-lactie .shock. It seems to me that the proposition, 
first pointed out by Simonds and later .supported hv WeUs, that the dominant 
symptoms in anaphylaxis, i.e., circulatory failure in the dog, hroncho.spasm in 
the guinea pig, cardiovascular failure in the rabbit, can all be brou-ht into con- 
cordance on the basis of spastic contraction of smooth muscle. in the various 
organs in which the sessile antibodies are found in greatest concentration.^® 
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The question has been posed, how does the antigen-antibody reaction make 
the smooth muscle contract? One could counter by asldng how does histamine 
make the smooth muscle contract. As a matter of fact, smooth muscle does con- 
tract when subjected to any one of many varied types of stimuli such as chem- 
ical and mechanical irritants, temperature changes, and reaction patterns estab- 
lished as “conditioned reflexes,” as well as to antigen-antibody interaction or 
histamine. It is the nature of smooth muscle fiber to contract whenever stimu- 
lated; it can do nothing but contract and relax; such is its function. 

Code® has suggested that histamine is liberated as a consequence of damage 
done within tlie sensitized cells, and it is this damage to the cell that is the funda- 
mental etiologie factor in allergic or anaphjdaetic reactions. Liberation of his- 
tamine ma}' be purely incidental. If the damaged ceU happens to contain his- 
tamine, it will be liberated during the reaction. It must be conceded that if 
histamine is present in excessively large amounts it may contribute to the in- 
toxication of the anaphjdaetic animal. However, the reaction takes place so 
rapidly as a rule that it is hard to believe that histamine can be liberated in 
sufficient quantity to account for immediate severe allergic reactions or anaphy- 
lactic death. On the other hand. Code®® has shown that histamine is present 
in the blood of a dog in anaphjdaetic shock but it disappears after a relatively 
short time. It is difficult, therefore, to hold the histamine responsible for the 
anaphjdaetic death which maj' occur hours later when histamine is no longer 
demonstrable. 

Actuallj’, histamine release has not been demonstrated in allergj'^ in man 
to the fuU satisfaction of all investigators. As a matter of fact, it has only 
been demonstrated in dogs and guinea pigs in severe anaphjdaxis, but not in the 
rabbit, horse, or calf.^® 

To my mind, the asphyxial sjTnptoms of asthma and a multitude of the 
minor allergic manifestations can be accounted for more plausibty by the dis- 
turbance of the physiologj’ of a vital organ brought about bj"- smooth muscle con- 
traction which results from antigen-antibodj’^ interaction. 

Where the stress is laid is a matter not only of academic but also of prac- 
tical importance. To concede the value of a drug, such as benadryl or pyri- 
benzamine, because it allays the sj^mptoms of itching or a watery nose, is one 
matter. To accept drugs as important contributions in the fundamental treat- 
ment of allergj’- because thej* are said to be antihistaminie can only mean that 
we are readj' to believe that histamine is the cause of alIergJ^ The fact that 
these drugs relieve sj-mptoms, as has alreadj' been said, is not conclusive proof 
that these sjmiptoms are due to histamine. For mj" own part, I feel that we will 
require further and more convincing proof before such a conclusion may be 
drawn. 

Much as we would desire it, I cannot conceive of a universal cure-aU in 
allcrgj'. The veiy nature of allergy, and its underljdng antigen-antibodj' 
mechanism, precludes it. Were we to discover how to prevent the develop- 
ment of allergic antibodies, the problem would be settled. But the essence of al- 
lergic antibodies is the very essence of all antibodies. A substance that would 
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destrov all antibodies would obviously lead to a state incompatdile with sur- 
vival against noxious invading substances. The body must continually manu- 
facture immunizing agents. The amelioration of allergj- is based on the ability 
of the body to produce enough antibodies .so that they may eventually reach the 
circulation and act as blocking or neutralizing bodies. Allergj' is an ever-pres- 
ent battle against all types of foreign substances inhaled, ingested, or injected. 

It is the study of the many ways and means that antigens haic of iniading 
the body and pi’odncing inter-reactions with tissue antibodies which offer the 
greatest hope for good and lasting results. The therapy of allergj’ must be 
ilewed from a constitutional and preventive standpoint. It entails a search 
for all offending substances, their elimination or reduction, and a definite pro- 
gram for building up tolerance. The control of environmental excesses, highly 
antigenic food excesses, promiscuous and thoughtless use of sera and drugs, 
control of diseases which tend to inerca.se the permeabiliti’’ and dysfunction 
of our protecting membranes, all tend to reduce the incidence of allergj'. The 
problem rests heavily with the pediatrician because most allergies start in child- 
hood. Don’t think there is a short cut. For the present, there is no single 
drug or procedure that can do more than allay certain minor phases of the 
allergic symptomatologj'. Once the mechanism of a disease is understood, 
amelioration and possible eradication eventually follow, "Were w'c to accept 
the histamine concept as the primaiy modus operandi of the allergic I’eaction, as 
I see it, there would be little hope for the control and prevention of allergj-. 


CONCLC.SIONS 


1. The release of histamine has not j'et been proved to be the fundamental 
factor in anaphylaxis or allergic reactions, hence anj' therapj’ based on such a 
concept must be called into question. 

2. Benadrj'l and pjTibenzamine and other drugs of this group have not 
been proved to be antihistaminic, either chemicallj* or pharmacologically. 

3. These drugs have not proved of value in the eradication of allergic sj-n- 
dromes. They do not appear to prevent the entrance of antigen into the circu- 
lation and the antigen-antibody reaction from ensuing. 


4. It is the nature of the allergic epi.sode to be self-limited, and it is often 
spontaneously terminated without benefit of medical inten-ention. For this 
reason a wide variety of drugs seem to relieve it. 

5. Benadryl and pj'ribenzamine are excellent compounds which alleviate 
sjuaptoms of a widely diversified group of allergic conditious. It is significant 
that the greatest benefits are derived in acute urticaria and hay fever, in allay- 
ing pruritus, nasal and laehrj-mal discharges. They should take their place 
along with epinephrine, ephedrine, and atropine as excellent antispasmodies. 

6. They are not as efficient in asthma and eczema, the more chronic and fixed 
sj-ndromes, and should be used cautiously in the former. 

7. These drugs must he used vigilantly because they may have serious side 
cftocts which m some eases may affect the higher brain centers. 

8. These drags deserve a place in our armamentarium as svmptomatic 
remedies. My objection is that many -physicians and more particularly lay 
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people, because of the widespread publicity, feel that they are cures. Further- 
more, I feel that if we lay emphasis on palliative measures we will forget what is 
more important — ^that is, measures seeking to overcome the actual' hypersensi- 
tivity of the patient. It is more important to look to the fundamental and basic 
principles underljnng allergic phenomena, than to be content with mitigating 
measures. The latter maj’’ have a place during the period of investigation and 
initial treatment of a case, but certainly we should not be satisfied with that lim- 
ited aim. 
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genitotirinaet conditions in infants and ohildeen 
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U KOLOGY as a specialty began when ]Max Nitze paved the way to more 
precise urologic diagnosis mth his hivention of the cystoscopo. The prog- 
ress of urology can be divided into the precystoscopic and cv stoscopic eras, 
which enabled one to pass from speculative or theoretical views to one of ac- 
curate diagnosis. 

The application of the knowledge gained in the development of urologj' 
lagged in the field of pediatries for the following reasons: (1) for the want 
of small instruments and not because similar conditions were not found in 
the young; (2) the sentimental objections to the use of the cystoscope and 
instramentation in these little patients; (3) the lack of knowledge that com- 
plete urologic study was possible in infants and children; (4) the failure of 
both pediatrician and general practitioner to utilize modern methods of urologic 
diagnosis; (5) lack of cooperation between pediatrician and urologist, the former 
treating the child medically or expectantly with the hope that the condition 
would clear up, the result being that by the time the case reached the urologist, 
irreparable injury had been done to the upper urinary tract; and (6) the 
urologist rarely had the first opportunity to examine and study these patients. 

In general, many of these statements have undergone great changes. In- 
stead of these patients being seen with far-advanced lesions, they are referred 
for study at a much earlier time. Unfortunatelj', some of the above statements 
still hold true. On the other hand, the keenly alert pediatrician is fully aware 
of them. For example, some of these patients with so-called pyelitis have been 
referred to me at as early as 2 months of age. 

Urologists, in this country more than any other, have taken a keen interest 
in the subject of urologj' in children. Their continuous interest in seeking 
smaller and better instruments, as well *as in diagnosis and treatment, stands 
in marked contrast to the European urologists, whose efforts have been sporadic. 

THE EVOLUTIOX: OE SWALE UROLOGIC IXSTETOIEXTS 

It is extremely interesting to review the development of small urologic 
instruments and the role played by urologists of this country in their perfection. 
It is a far ciy from Nitze ’s statement that cystoscopj- was not possible in boys 
under 10 years of age. Age is no longer a contraindication. I have examined 
a boy 7 daj-s old noth a cystoscope. 

As early as 1902, Berliner diagnosed a hemangioma of the bladder in a 
female, 11 years of age, uith the cystoscope. In 1908, Portner described a 
observation and catheteriaing cystoscope. Bacharach, in 1910, diagnosed 
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telangiectasis of the bladder in a girl of 13 years by cystoscopic examination. 
Casper and Jacoby, in 1911, each described a cystoscope that could be used 
in children. 

To the late Bd^^^ll Beer of New York belongs the credit for developing 
the first practical catbeterizing cystoscope to be used on children, -which he 
described in 1911. The youngest girl on -ndiom Beer used cystoscopy -was 14 
months of age and the youngest hoy -was 5 years old. The youngest patients 
whose ureters he catheterized were a girl of 5 yeai-s and a hoy of 10 years. 

In 1924, Butterfield constructed a double catbeterizing cystoscope of 16 F. 
caliber, and in 1930 he described a new baby cystourethroscope for purpose 
of examination, catbeterizing the ureters, and which also permitted the use 
of the fulgurating current. In 1929, McCarthy presented his miniature ej’-sto- 
scopic outfit. Corhus, in 1930, described a children’s observation, irrigating, 
and catbeterizing cystoscope less than 11 F. in caliber. In 1932, Sprenger 
brouglit out a single catbeterizing cystoscope of 10 F. caliber and Young pre- 
sented his new double catbeterizing c,ystoseopes for adults and infants. In 
1936, Campbell’s universal miniature c.ystoscopic outfit was evolved. ‘ 

In the discussion of the role played by the urologists of this country in 
the development of small efficient instruments, great credit must be given to 
the Wapplers for their untiring energy, ingenuity, and unending enthusiasm for 
aid and cooperation. 

THE GROWING CONSCIOUSNESS OF THE APPLICjVBILITT OF THESE INSTRUMENTS 

In addition to those interested in the development of these small instru- 
ments, many others are to be given credit for their readiness to accept and 
apply the instruments, and to stress repeatedly the value and feasibility of 
employing them in infants and children. 

As early as 1917, Quinby directed attention to cystoscopy and ureteral 
catheterization in cliildren. From then on there is a steady and continuous 
stream of contributions by Beer, Bugbee, Campbell, Hinman, Hjrman, Kretsch- 
mer, Slertz, Schmidt, Stevens, and many others too numerous to mention here, 
who emphasized that no longer can age be used as an alibi against complete 
urologic examination in infancy and childhood, as in general the indications 
and contraindications for cystoscopy in children and adults are identical. 

This increasing enlightenment in the realm of pediatric urology has helped 
to aUeriate suffering in the yoimg and prevent much unnecessarj^ invalidism 
in adult life. Diagnosis is made early, proper treatment is instituted, and 
better results are obtained. 

ANOMALIES OP THE URINARY TRACT 

Since the advent of modem urologic diagnosis, and especially since the 
routine use of intravenous urography, the old idea that congenital anomalies 
of the urinaiy tract are rare has been completely disproved. It is surprising 
how frequently renal anomalies are found. 
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It is to be emphasized that the mere presence of an anomaly docs not 
indicate surgical inten-ention unless the anomaly lias produced changes; for 
example, stone, hydronephrosis, and recurring attaclis of pyclonephntis. Ihen, 
too, it should be home in mind that the syiuptoras attributed to the anomaly 
may be due to some other condition, and operation under these circumstances 
would fail to relieve the patient of the symptoms. 

Abnormalities of the urinarj* tract assume clinical significance when patho- 
logic processes develop in them. It is believed by some that the anomalous 
kidney is more likely to be the seat of disease than the normal kidnej . The 
mere presence of an anomaly docs not indicate that symptoms will occur because 
of the anomaly itself. Congenital anomalies of the iirinaiy tract not infre- 
quently produce interference irith urinaiy drainage so that stasis re.sults, and 
sooner or later infection inten’enes and medical management has no effect on 
the condition. 

Helmholtz, many yeare ago, stated that when pyuria persists longer than 
four or six weeks despite intensive medical therapy, a complete urologic exam- 
ination should be carried out. It is interesting to note the frequency mth 
which congenital anomalies are found in patients with pereistent pjTiria and 
in patients with relapsing pyelonephritis who fail to respond to efficient medical 
treatment. 

Lowsley and Butterfield, in 1926, reported 100 cases of urologic conditions 
in children and found twenty-nine congenital anomalies; thirteen of such a 
nature as to predispose to infection of the urinan* tract. In 1928, ilertz re- 
ported twenty patients uath persistent pj’uria in which the basis was congenital 
anomalies. In 1937, I found that twenty-four of my 101 reported eases of 
hydronephrosis were associated with congenital anomalies of the kidneys and 
ureters, and sixteen eases (40%) of h\-dronephrosis were associated with ob- 
struction at or in front of the bladder neck. 


These figures are not to be consti-ued as to the frequency of the occurrence 
of anomalies, but only to indicate how frequently they are present in patients 
with chronic pjmria and relapsing pyelonephritis. 

It is well known that children, as well as adults, often present themselves 
wth obscure intra-abdominal sjTnptoms, ivhen the sjTnptoms are due to over- 
looked urologic conditions. It is perfectly obvious that these patients should 
have the benefit of complete urologic study. My experience in this group of 
cases coincides with that of Mertz and Hamer. In studying 167 ehil^-en over 
a period of five years, they found that the most frequent clinical manifesta- 
tions of an upper urinarj' tract anomaly were chronic pjairia with or without 
fever, abdominal colie, and abdominal tumor. 

Bilateral Renal Agenesis is of no clinical interest because the condition is 
incompatible with life. 


Supernumerary JiMaey.-True supemumeraiy kidney is among the rarest 
of all renal anomalies. I reported a case in 1915 and another in 1929 together 
with a review of twenty-nine eases from the literature. The largest number of 
supennimerary kidneys occurred in the second decade of life. The only reported 
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case of this anomaty in a child was reported by Pick (quoted by Neckarsulmer), 
as found at autops 3 ’^ in a girl, aged 9 months. A recent paper by Carlson states 
that onlj^ forty-six cases of supernumerary Iddney have been found up to 1946. 

Because of its gi’eat rarity and because it is discovered in the adult, it 
has little interest for the pediatrician. Unfortunately, many cases of double 
kidnej^ pelvis have been reported as supernumerary kidney. This is careless 
medical speech. Some patients have been told they had three kidnej’^s because 
thej" had a double kidneju 

Simple Renal Ectopia or Dystopia. — ^Although the number of cases reported 
in adults increases from j'ear to year, the number found in children is veiy 
small. I have never seen a child with this condition who had sj^mptoms and 
required treatment. It seems to be fair to assume that this congenital anomaly 
does not begin to produce sj'^mptoms until adult life. However, the possibility 
of its occurruig in children should be borne in mind. Its presence is readily 
demonstrable bj”^ urologie examination. 

Solitary Kidney may be recognized at any age. The s 3 unptoms of a diseased 
solitary kidney are no different than when two kidneys are present. S 3 Tnptoms 
may be pain, hematuria, P 3 Tiria, or anuria, and it is important to utilize all 
modem diagnostic methods so that the solitary kidney can be recognized and 
. conservative surgeiy employed and not err in removing the solitaty’- kidney. 

Because onl 3 '- one kidne 3 ^ demonstrated by intravenous urogi’aphy, 

one must not assume that we are dealing with a case of solitaiy kidney. A 
5-year-old boy referred to me with a diagnosis of solitaiy kidne 3 ' made from 
the intravenous urogram, showed on retrograde pyelogram a small, congenital, 
hypoplastic Iddney without function which had no visualization in the intra- 
venous urogram. 

Horseshoe Kidney or Fused Kidney. — I have seen but one child with fused 
kidne 3 L This condition can be rcadity recognized in the plain roentgen film and 
in the pyelogram. It is important because of its susceptibility to infection and 
stone formation, due to its anomalous position, the anomalous blood suppty, and 
the eoui’se of the ureters, all of which interfere with drainage. 

Although a great many articles dealing ivith tliis subject are found, few 
deal with children. Some of the earlier American reported cases of horseshoe 
kidne 3 ’- in children are: Hand’s two cases in 1898; Caverty’s report in 1904; 
Eisendrath’s ease in 1912; and Thompson’s ease in 1913. Bugbee and AVoU- 
stein, in 1924, in 4,903 autopsies in children, found three cases of fused kidney. 
In Campbell’s series of 12,080 pediatric autopsies, the incidence was 1:335. 
He found this anomaB' twice in over 700 children subjected to p 3 'elography 
and in one of these cases the condition was recognized onB^ at operation. Alertz 
and Hamer, in 1938, discovered three instances in 167 patients. 

It appears that this lesion does not become the seat of disease veiy fre- 
quentB' in children. 

Unilateral fused lddne 3 ’- with ui-eteral reduplication is rare. Up to 1941, 
onB' six cases had been reported; three of these occurred in children and were 
reported b 3 ' 'Wilcox in 1921, Hess in 1923, and Bugbee in 1924. 
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Renal Hypoplasia results from congenital failure of development, and is 
often associated with other ahnormalities. There is comparatively little written 
on the subject. The clinical importance of this anomaly is that tlie smaU amount 
of renal tissue present, when bilateral, is not sufficient to sustain life. The 
hypoplastic kidney is more subject to infection than a normal kidney. This 
condition has been frequently associated with hypertension, and urologists many 
years ago recognized that when the bjToplastic kidney was removed, the hj-per- 
tension disappeared, and the blood pres-sure returned to normal or nearly 
normal. 

In 1942, Powers and Muri’aj' reported on a boy, aged 6, wlio had hyper- 
tension associated with aplasia of one kidney, which was relies'cd by nephrec- 
tomy. Their sunmy of the literature disclosed fourteen American cases in whom 
juvenile hjiieiiension was associated with unilateral renal disease which was 
relieved by removal of the affected kidney. Higbee, in 1944, repoided an in- 
teresting ease of a child aged 12, who bad a congenital renal hypoplasia a.sso- 
eiated with hjqiertension. 


E. S., aged 4, was admitted to tlie Pre-sbyterian Hospital Sept. 14, 1946, and discharged 
Sept. 22, 1946. 

The patient had had many attacks of fever associated -(rith pus in the urine. Two 
months before admission to the hospital, his mother discovered gro.»s blood in the urine. 
Large clots were passed with the urine. The hematuria continued for two days. Following 
this attack of hematuria, the child developed frequency of urination and dysuria. At this 
time he had a temperature of 103° F. The temperature gradually came down and was 
normal at the end of two weeks. 

Physical examination of head, eyes, ears, and nose was negative. Examination of throat 
showed .slight enlargement of tonsils. Heart, lungs, abdomen, and external genitalia were 
negative. Central nervous system was negative. Blood pressure was 118/78. Examination 
of blood on Sept. 15, 1946, showed hemoglobin, 12 Gm.; red blood corpuscles, 4,790,000; 
white blood corpuscles 15,400. Examination of urine .showed albumin, sugar, casts negative; 
one or two red blood corpuscles to the high power field; no pus cells. Nonprotein nitrogen 
was 45 mg. per cent ; albumin globulin was 1.53 ; total protein was 8.22. X-ray was negative 
for stone. Intravenous pyelogram showed right kidney to be normal; there was no visual- 
ization on the left side. Cj-stoscopic examination was made elsewhere; the bladder was 
normal. Eetrograde pyelogram was made on the left side. The pyelogram was compatible 
with and typical of a hypoplastic kidney. 

Operation was done Sept. 16, 1946, with ether anesthetic. Left nephrectomy was done by 
H. L. K. The patient made an uneventful recovery and left the hospital on the sixth day. 

Pathologic report by Dr. George M. Hess gave a diagnosis of; congenital malformation 
of left kidney; congenital hj-popla,«ia of left kidney; and slight, chronic pyelonephritis. 


DoMhh Kidney and HoMhU Vreter. -Formevly considered very rare in both 
children and adults, the routine use of intravenous urography has demonstrated 
that they occur quite frequently and are often found udthout their presence 
cing suspected. Here again, it tvonld he well to emphasize the fact that the 

hand f ^ for operation. On the other 

hand m patients with chrome pyuria, hydrouephrotic changes in one half of 

the double kidney, and recurring attacks of pyelonephritis, nothin “ short of 
beminephrectomy wHl effect a cure. ” 
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The condition ma}’^ be unilateral or bilateral and may be associated with 
reduplication of the ureter. Ureteral reduplication may be unilateral or bilat- 
eral, complete or' incomplete. The two ureters may fuse anywhere from just 
below the renal pelvis to just outside the bladder. AVhere the two ureters fuse 
outside the bladder, there are two ureteral orifices in the bladder. This is the 
more common type of reduplication. AVhere the redupKcation is complete, 
there are, if unilateral, three ureteral orifices in the bladder, and, if bilateral, 
four. 



Fiff. 1. — Congenital hypoplasia of the kidney with chronic pyelonephritis. 


As a i-ule, the upper lialf of the double kidney is the one harboring tlie 
pathologic lesion. I have seen only one patient in whom the lower half of the 
double kidney was the seat of extensive liydroneplirotic atrophy. Fortunately 
for these children, tlie upper or i-udimentary half is diseased, whieli makes its 
removal simple, and one is able to save ilie lo\ver and, incidentally, the larger 
half. 

The operation of heminephrectomy is a simple one, and the results are 
most spectacular. 
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■■ Polycystic KWiicy.— Polycystic renal disease is often hereditap* and is 
characterized by tlie formation of cysts within the parenchyma, winch results 
in the surface of tlie kidney being studded with small cysts. The exact incidence 
of this disease is unknown, as statistics of various authors diifp- considerably. 
There are not too many reported cases of this condition in children, which is 
probably due to the fact that many times the condition is not recognized during 
life, and clinical manifestations in the majority of patients with this disease 
do not appear until adulthood. 

I ha'ce seen two cases of polycystic disca.se in children. In one, the kidneys 
were normal in size and had not yet reached the tj^iical cyst formation, so 
that the surface of the kidneys was smooth. In the second, the kidneys were 
enormously enlarged and many cysts were found. This case is to be reported 
in detail at a later date. 

Campbell has seen forty-eight eases in ciiildren at necropsy, Yardunuan 
and Ackerman, in 1913, reriewed ten eases of congenital polycystic kidney 
from the Montefiore Hospital; one of these concerned a newborn infant. H. C. 
Shands, in 1945, reported three infants who had simultaneous occurrence of 
polycystic kidneys and erj*throbla.stosis fetalis. Roos, in 1941, reported a 
bilateral polycystic kidney in a girl of 5 months. In 1945, Smith and Graham 
published a case of a child, 8 years old, ^vith congenital medullaiy cysts of the 
kidneys ■with severe refractoiy anemia. No other members of the family were 
known to have had polycystic kidneys. 

Solitary Cysts of the Kidney are rare in children. Chalkley and Sutton, 
Jr., in 1943, published a personal case of an infected solitary cyst of the kid- 
ney in an 11-year-old child. In their rcriew of the literature, thej'' were only 
able to gather ten cases of solitarj* renal cysts in children. 

Braasch and Hendrick, in 1944, reported that simple renal cysts were ob- 
seiwed in only four patients under 21 years of age, two of whom were infants, 
8 and 15 months old. 


Ectopic Ureteral Orifice . — Closely associated with the subject of ureteral 
reduplication is the abnormal insertion of one of the ureteral orifices outside 
the bladder. In the female, the ectopic orifice may be located in the urethra, 
generally on the floor. It maj' be located to one side of the exteiual urethral 
orifice or below it, in the vagina, or in the uterus. In the male, the ectopic 
opening has heen found in the prostatic urethra, the prostate itself, in the 
seminal vesicle, or in the vas deferens. 


It occurs more frequently in the female than in the male, and is often 
overlooked for many years. All but one of the cases of ectopic ureter that 
I have seen have heen eases of double ureter. The one exception occurred in 
a woman, aged 21, in whom both ureters terminated in the urethra (reuorted 
vnth Heaney in 1929) . 

. -ts a rule the ectopic ureter drains the upper half of a double Iddnev. 

i , * T”"’-: hvdMnephrotio 

atrophy and frequently is infected. 
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A tentative diagnosis can almost always be made from the history. A care- 
ful histoiy will elicit the fact that the patient is “wet all of the time,” losing 
urine continually, day and night, irrespective of the act of micturition. This 
fact should at once arouse suspicion of the presence of an ectopic ureter. Un- 
fortunatety, this condition is all too frequently diagnosed as enuresis. 

Some patients have had many cystoscopic examinations, including several 
sets of retrograde and intravenous pyelograms, and have had all sorts of treat- 
ments for many years without any influence on the symptoms, due to the fact 
that the cause of the symptoms was not recognized. 

The diagnosis is made by finding the ectopic ureteral orifice, ivhich can 
readily be located in girls -with a good exposure, proper light, and a discerning 
eye. The intravenous urogram is often helpful. It shows the presence of a 
double pelvis and two ureters. If the upper half of the double kidney has 
undergone hydronephrotic atrophy, there is no visualization of the upper half. 
However, the configuration of the urogram is most suggestive. 

The ti-eatment is heminephreetomy. 

L. S., a single vonian teacher, aged 27, consulted me on June IS, 1935. 

The pre\-ious history is irrelevant. The patient has had many urolo^c examinations 
and treatment vithout relief of her complaint. Her present complaint was inability to hold 
her urine. She stated she had incontinence as long as she could remember, and had been 
obliged to wear a napkin night and day because of her condition. She had no burning, 
urgency, hematuria, pain, or frequency. She stated that she voided normally. 

On the floor of the urethra just behind the external urethral orifice was seen an opening 
from which urine was emitted. A ureteral catheter was passed into this opening and a 
retrograde pyclogram was made. 

Cystoscopic examination June 24 showed the bladder and ureteral orifices to be normal. 
Retrograde pyelograms were normal. The pyelograra made with a catheter in the aberrant 
orifice showed a great deal of dilatation of the calyces and dilatation of the ureters. Ex- 
amination of the urine was negative. The urine was sterile on culture. 

Blood count, blood pressure, and blood chemistry were normal. 

A diagnosis of double kidney with complete reduplication of ureter, one of which was 
ectopic with hydronephrotic atrophy of the upper half of the double kidney was made, and 
operation was advised. 

Operation was done June 26 with ethylene anesthesia. It was a right heminephreetomy. 
The upper embryonic half of tlie kidney was small. It was soft, due to hydronephrotic 
atrophy. The erabrv-onic half had its own blood .supply. Tlie patient made a smooth and 
uneventful convalescence and was discharged .July 13, 1935. 

Ureterocele . — Tliis condition is sometimes called cystic dilatation of the 
lower end of the nreter. Although it is relatively uncommon, it occurs fre- 
quently enough to bear its possibility in mind. This lesion is important be- 
cause of its devastating effect on the kidney. 

According to Hinman it is of two types: (1) a ballooning out of the vesico- 
ureteral mucosa because of a narrow, constricted ureteral meatus and (2) 
herniation of all the layers of the ureteral wall into the bladder. 

Because of the interference ivith drainage, hydronephrosis is always pres- 
ent. When infection is superimposed, the patients have chills and fever with 
a marked pyuria. As a result, a diagnosis of pj-elitis is made, and the patient 
is given medical treatment for long periods of time, to no avail. 
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The ureterocele may be unilateral or bilateral, and may varj- greatly in 
size. In some cases the ureterocele protrudes from the external urethral orifice. 

The diagnosis is readily made upon cystoseopic examination wliich shows 
a rounded, semitranslucent su-elling covered with smooth pink mucous mem- 
brane. liVhen the ureterocele is large it may produce obstruction to urination, 
thus resulting in hydronephrosis. A characteristic picture is obtained in the 
cystogram obtained with intravenous urography. This shows the presence of a 
large filling defect in the cystogram (Fig. 3). 



A ureterocele may be found at the end of a single ureter and if the co 

at a nephrectomy may be necessarj*. When the ureterocele occu 

end of a reduplicated ureter, heminephreetomy may be indicated. T 
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ureterocele is best and easiest treated ■mtli the high frequency spark or 
resection with the resectoscope. In all of the children I have seen, the condition 
fortunately was found at the end of an accessoiy or double ureteij so that only 
the upper half of the double kidney had undergone hydronephrotic atrophy 
with severe seeondarj'' infection. Heminephrectomy resulted in a complete cure. 

N. h., aged 20 months, was admitted to Presbjderian. Hospital Sept. 23, 1945. 

The motlier stated that since birth it had been apparent to her that the child had pain 
on urination. Tlie child held her urine as long as possible and screamed while passing urine. 

Examination of the urine prior to admission to the liospital showed pus and albumin 
on several occasions. The child was referred for diagnosis and treatment. 

Physical e.xamination was completely negative. Blood examination was normal. Ex- 
amination of the urine showed acid: albumin 1+; casts, none; and many leucocytes. Blood 
chemistry' on Sept. 25, 1945, showed urea nitrogen 12 mg. per cent; uric acid 3.2 mg. per 
cent; creatinine 1.3 mg. per cent; nonprotein nitrogen 38 mg. per cent. There were 12,800 
Icucocjdes per cubic millimeter. Culture showed a luxuriant growth of Esolierii coli communis. 

Roentgen ray examination September 24 showed no stone shadow. Bight pyelogram 
showed dilatation of pelvis, calyces, and ureter. Pyelogram on left side showed an enlarged 
kidney; pelvis and caly’ces were normal. A large, round, hlling defect was seen on the base 
of the bladder (Pig. 3). Cystoscopic examination showed the presence of a large, smooth, 
round swelling covered with mucous membrane. Because of tire large size of this sweUing, 
it was impossible to locate the ureteral orifices. Diagnosis of cystic dilatation of the vesical 
end of the ureter was made. Bipolar fulguration was carried out on September 25. 

A second pyelogram on Oct. 1, 1945, was made before the child was discharged from 
the hospital. The previously seen dilatation of the right ureter returned to normal in this short 
period of time, six days after fulguration. Because of the large outline of the kidney on 
the left aide, a tentative diagnosis of double kidney with no visualization of the upper half 
was made. Because of the dilatation of the right ureter, the impression was gained that 
the cystic dilatation of the ureter was right sided. Subsequent events proved that the cystic 
dilatation took its origin from the left side. It is interesting, therefore, to note that although 
the cj'stic dilatation was left sided in origin, it resulted in a hydroureter on the right side. 

The patient was brought back to the hospital for cystoscopic examination Nov. 24, 1945. 
Ethylene anesthesia was used. The child strained a gre.at deal and a large mass of tissue 
protruded from the external ureteral orifice. This h.ad the appearance of the cyst which was 
fulgurated previously. It was grasped with an artery forceps and pulled out as far as 
possible and cut off with the fulgurating current. 

The mother was instructed to bring the child back for further observation and the 
child was admitted again to the Presbyterian Hospital on Sept. 17, 1946. 

Physical ex.amination was negative. Blood count was normal. Examination of urine: 
cloudy; albumin; many pus cells; many baeteria; leucocytes, 18,000 pus cells per cubic 
millimotor. 

Cystoscopic e.xamiaation on Sept. IS, 1946, showed the right ureteral orifice to be normal. 
On the left side were seen two ureteral orifices; one was normal, the other was dilated. Both 
left ureters were catheterized and a set of retrograde pyelograms were made with the follow- 
ing report (Pig. 4) : double kidney aith double ureter; and hydroneplrrotio atrophy of the 
upper half. Operation was advised. 

Heminephrectomy was on September IS, with ethyl chloride anesthesia. The ureter from 
the lower or large half was normal. The ureter from upper or embryonic half was very much 
enlarged and its walls were thick. The lumen and pelvis were dilated. There was almost com- 
plete hydronephrotic atrophy (Fig. 5). The child had a smooth and uneventful convalescence 
:ind was discharged Sept. 27, 1946. 


Congenital Stricture of the Ureter . — In some eases of large lij'dronepliroses, 
especially early in life, a diagnosis of congenital stricture of the ureter at the 
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FIeT. 4, 



Fig-. 3.— Large filling defect in the crstogram due to the uterocele. 
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ureterovesical junction is made. As a rule there is no change in the ureteral 
orifice itself and no obstraction to the passage of the ureteral catheter. 

Unfortunately, the relationship of bladder neck obstruction and the so-called 
stricture of the ureter is not recognised and these patients are subjected 
to long courses of ureteral dilatation ivithout obtaining the desired results. 
Careful study of these patients has shoum that in the majority the primary 
lesion was not at the ureterovesical junction, but at the neck of the bladder, 
producing obstruction to urination with hj^ierteophy of the bladder wall and 
resulting compression of the ureter in its intramural part. Therefore the treat- 
ment should be directed to the obstruction at the bladder neck. 

Bladder Diverticulum. — ^Practically all eases of vesical diverticula are con- 
genital and seeondarj^ to obstmetion at or in front of the bladder neck with 
the exception of those due to organic disease of the central nenmus system. 
These facts must be borne in mind in the treatment. 

There are no symptoms from which a diagnosis can be made and the diver- 
ticulum is generally discovered duiing a routine urologic examination. An 
intravenous urogram will often disclose vesical diverticula when least suspected. 
This oecui’s in both adults and children. Cystoscopie examination often reveals 
a diverticulum and determines its exact location. However, in the presence of 
a severe cystitis the opening is easily overlooked. 

In 1934, I found nineteen authentic cases of diverticula of the bladder in 
infants and children in the literature and added two clinical cases and four 
found at autopsy. The condition is frequently overlooked in children because 
of the absence of a typical sjTnptom complex. In the six cases repoi’ted in my 
paper, the following sj-mptoms were noted: suprapubic tumor in five; pyuria 
in tliree; painful urination, two; chills and fever, vomiting, one; dribbling, one; 
restlessness, fever, diaiuhea, and loss of weight (no urinaiy symptoms), one; 
retention, one; difficult urination, one; albuminuria, one; and edema of the left 
leg, one. 

The treatment is directed toward the removal of the obstruction. If the 
diverticula are small, nothing further than the relief of the obstruction is 
indicated. However, in large diverticula, especially when thej’- do not empty 
and infection pei-sists, diverticulectomy is necessaiy. 

Exstrophy of the Bladder. — We owe much to the relentless efforts of Coffey, 
Higgins, Lower, Hinman, Walters, Ladd, and many others ivho urged early 
transplantation of the ureters into the bowel. Although Simon first published 
his technique in 1852 and many authoi’s have described various operations for 
transplanting the ureters into the intestinal tract, the great stimulus to the 
treatment of these patients was given by Coffey in 1911. He subsequently modi- 
fied his original technique and many other authors have presented their various 
techniques, all of which resulted in a renewed interest in this subject and in 
the possibility of surgical relief of an intolerable condition. 

There is no difference of opinion todaj- on the subject of ti’eatment. Some 
variances of opinion still exist as to the age when surgeiy should be under- 
taken. The general rule was to wait until the child was 3 years of age, so that 
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control of the bowel function was well established. Higgins in recent years 
has changed his attitude in that he has seen children of 3 who have already 
impaired renal function with hydronephrosis and dilatation of the ureters. 
The determining factor in deciding on operative intervention is the competency 
of the rectal sphincter in the individual case and before infection has been in- 
troduced into the kidneys, and Higgins believes that the operation can be per- 
formed anj’ time after the age of 3 months. Jly preference is to wait until 
the child is IS months or 2 yeai-s old, and to transplant one ureter at a time. 
There is increased danger when both ureters arc transplanted at once. 



ObMiomnf the Vedeel J'eeJ:.-TO advances being made in dia-nosSe 

1 ologj, many abnormalities which heretofore were not diagnosed clinically 

revT ”»« femeney. Obstructive lesions at the vesS 

Imtcrat ttc bl.°! 1 “f oriinn. The causes may b^ 
located at the bladder neck- or m front of it and may be classified as fouLs: 
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(1) contractures at the internal ureteral orifice; (2) median bars; (3) valves 
in the prostatic urethra; (4) hypertrophy of the verumontanum; (5) lesions 
of the central nei’vous system; (6) lesions of the prostate; and (7) extravesical 
lesions. 

Many phj'sicians are still unfamiliar with this pathologic entity and manj’’ 
eases are diagnosed and treated as cases of enuresis. 

Of the greatest importance for these children is early diagnosis before 
irreveinible changes occur in the upper urinary tract. The diagnosis of ob- 
struction can be made from the history and the physical examination. The 
diagnosis of the type of obstruction requires cystoscopic and urethroscopic ex- 
amination. The use of intravenous urograms and studies of blood chemistry 
are done in each case. 

Our attention should be aroused to the possibility of obstruction by the 
history of straining, a small weak stream, the fact that it talres the patient a 
long time to empty the bladder, dribbling during the act of micturition, which 
may be interrupted once or twice, dribbling between urinations, recurring at- 
tacks of infection, and pus in the urine. If, with this group of symptoms, the 
physical examination shows a suprapubic trrmor, the diagnosis of obstruction is 
complete. There onlj' remains to be determined the cause of the obstruction. 

Once the diagnosis has been established the treatment should be carried 
out immediately. 

In 1937, I reported on 101 cases of hydronephrosis in children and found 
that sixteen were associated udth obstruction at or in front of the bladder- 
neck; nine of whicli were congenital valves, three were stricture of urethra, 
two were bars, and two were contracted bladder neck. Caulk, in 1936, pre- 
sented twenty-six eases of urinary obstruction in infants and children which 
were due to : contractures of the neck in nine ; valves in twelve ; valve and 
lobule in one ; valve and bar in one ; Aillous mass and valve in one ; and lobules 
in two. Other large series of obstructions at the bladder neck have been re- 
ported by Campbell (1937), Mertz and Hamer (1938), Pace (1940 and 1944), 
and Thompson in 1942. 

Contractures of vesical neck may be due to a muscular hypertrophy or 
a fibrosis of the vesical neck. If urinary difficulty exists from birth, the possi- 
bility of a contracted vesical neck should be considered. A complete urologic 
examination should be can-ied out and the obstiuction removed, either by 
transurethral resection or suprapubic e 3 -stostomy and resection. 

The exact incidence of congenital contracture of bladder outlet in childhood 
is difficult to deteimine. Manj' cases are overlooked in ehildliood until serious 
sjTnptoms of urinaiy obstruction appear, and if untreated, the patient dies 
udthout the true condition being recognized. Probabty this condition occurs 
more frequently' than is apparent, owing to the fact that cases are not reported. 
Campbell, in 1937, un-ote that he had fortj'-one cases of congenital contracture 
of bladder outlet in children, and that in a perusal of the literature from 
1915 to 1930 he was able to find only twelve cases reported. In 1939, Hendrick- 
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son and Simon described three cases in cbiidren and stated that congenita 
contracture of the vesical neck is most commonly due to 
musculature of the internal sphincter. 

Extravcsical Lesions.— Grant, in 1938, reported two cases of tumor arising 
at the spliincteric margin and acting as ball valves. Eetropentoneal lesions, 
such as tumoi-s, iioth benign and malignant, occasionally produce unnary sjinp- 
toms. As the tumor increases in size, it produces obstruction with re-sulting 
liydronephrosis. As the tumor continues to increase in size, lateral displacement 
of one or both ureters results. Lateral displacement of a ureter in the presence 
of an abdominal mass is almost always pathognomonic of a retroperitoneal 
tumor. Although these eases are rare, they do occur occasionally, so that one 
should bear them in mind in any differential diagnostic problem. 

Congenital Valves of the Posterior UreCn-a.— Although tliis interesting 
pathologic entity was first recognized by the Europeans from studies in the 
post-mortem room, it remained for the urologists of this country to emphasize 
the fact that congenital valve obstructions of the posterior urethra were of ex- 
treme clinical importance, and diagnosis relatively simple. If not relieved, the 
effects upon the upper urinaiy tract are devastating and irrevei-sible. 

Valvular obstruction of the posterior urethra is congenital in origin, the 
embryologic reason being unknown. Langenbeek, in 1802, was the firet to 
give an autopsy description, and subsequent reports that appeared were those 
of Europeans. Tomatschew, in 1870, was the first to regard congenital valves 
of the posterior urethra as a definite clinical entity. 


Knox and Sprunt, in 1912, were the first Americans to recognize and report 
a case at autopsy in a child 5 years of age. Autopsy showed hUateral hj’dro- 
nephrosis and hydroureters due to valvular obstruction just below the verumon- 
tanum. Hugh Young, in 1912, made the clinical diagnosis’of congenital valvular 
obstruction in the posterior urethra, which was confirmed at autopsy in a 
boy 17 years of age. In 1913, Young operated successfully through a supra- 
pubic incision in a 20-montb-old infant. Young, Frontz, and Baldwin, in 
1919, reriewed the Johns Hopkins Hospital records, reported twelve cases, 
presented an exhaustive review of the literature, and found twenty-four authen- 
ticated cases of congenital ohstruetion of the posterior urethra. In 1920, Young 
constructed a small “hahj^ punch” which was used ou a child of seven with 
congenital valves of the posterior urethra. 


The American literature on this interesting condition has heen augmented 
steadily with further reports which indicate that the condition is not uncommon • 
Randall (1921); Martinson and Benhen (1923); EandaU (1923); Day and 
Vman (1923); Hausmaxm (1924); Beer (1924); Ehrich (1925); Hinman’s 
and Eutzmann’s excellent reriew of the literature in 1925, wherein they re- 
ported fifty cases of valvular obstruction in the posterior urethra taken from 

personal eases; Hepler, Pojmton, and 
-Weldon (192,); K^tsebmer and Pierson (1929); Young and McKay (1929); 
Hess and Peters (1932); and Lowsley and Kirwin (1934), 
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Congenital valves may be destroyed by the fulgurating electrode or the 
resectoseope. For the relief of bars and contractures, transurethral resection 
by means of the resectoseope is to be done. Before the development of small 
punches and reseetoseopes, suprapubic operation was the method of choice. 
Some favored attempts to destroy the valves by using a urethral sound. It is 
my view that this kind of procedure should give way to transurethral resection. 

Unfortunately, the diagnosis is not made early, and although the obstruc- 
tion has been completely removed, changes in the upper tract are irreversible 
as illustrated in the following case; 

D. O’B., aged 8, male, was admitted to Presbyterian Hospital Nov. 17, 1936. Tlie 
parents recalled that he has had dribbling of urine since infancy. They agreed with 
the family physician that this was a behavior and not a medical problem. Three months 
before his admission to the hospital, pus was found in tlie urine. He was given a thorough 
medical regime, but the pyuria persisted. At this time he was sent to another hospital for 
observation and it was discovered that he did not empty his bladder. Eoentgen-ray exami- 
nation showed enormously dilated ureters, kidney pelves, and calyces. At this time the 
observation was made tliat after the patient voided, a large amount of urine could still be 
expressed by suprapubic pressure. The patient also complained of a slight, dull, aching pain 
in both lumbar areas. 

Physical examination showed the patient to be well nourished and not appearing acutely 
ill. Head and neck, eyes, ears, nose, throat, heart, and lungs were negative. Examination 
of the abdomen showed a rounded swelling that extended from the symphysis pubis nearly 
to tho umbilicus. 

Examination of the urine; sugar negative; albumin a trace; many pus cells. Cell 
count showed 4,600 white blood cells per cubic millimeter and the culture showed a pure 
culture of SaoUlus coU. 

Neurologic examination was ncgJitive. 

Blood chemistry, November IS, showed urea nitrogen 16.8 mg. per cent; creatinine 1.5 
mg. per cent; nonprotein nitrogen 42.1 mg. per cent; phenolsulfonephthalein test appear- 
ance time twenty minutes output for two hours 40 per cent. 

Cystogram on November IS showed the bladder outline smooth. There was a reflux 
into both ureters. Both ureters were markedly dilated, the left being larger than the right. 
Both kidney pelves were markedly dilated and the calyces were clubbed. The kidney pelves 
and calyces almost filled the entire kidney. 

Cystoscopic examination of November 20 showed the ureteial orifices dilated. There 
was marked trabeculation of the bladder. The internal urethral orifice was edematous, and 
there was no median bar. The cystoscope was withdrawn into tho prostatie urethra and 
showed the presence of valves. Following the cy.stoscopic examination, the patient developed 
complete retention and 800 c.c. of cloudy urine was withdrawn. The catheter was anchored 
in place and the patient was treated with an indwelling catheter. Jan. 5, 1937, fulguration 
' of valves by means of Bugbee fulgurating electrode was done. The patient was discharged 
from the hospital January 10. At this time there were two ounces of residual urine. 

The patient was readmitted to Presbyterian Hospital April 8, 1946. He wanted to 
eiSist in the Navj- and was turned down because of urinary- findings. Examination showed 
no suprapubic tumor. Urine showed albumin 2+; no sugar; and an occasional red blood cell. 
Culture showed SaciUus cdli. Eesidual urine was 1 oz., blood pressure was 110/70, red blood 
corpuscles 4,720,000, Avhite blood corpuscles 5,300, and hemoglobin 13.8 Gm. 

Cvstoscopic examination showed marked trabeculation of the bladder. Both ureteral 
orifices were wide open. There was marked cystitis; urine was pale. 

Retrograde pyelograms showed enormous dilatation of ureters, kidney pelves, and calyces. 
In spite of the fact that the obstruction was removed, there was no change in the dilatation 
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of the upper urinary tract. It was assumed tliat the sm-all amount of residual urine (2 oz.) 
did not result from the persistence of obstruction but apparently was urine that Inekletl 
down into his bladder from his enormously dilated kidney, pelves, and ureters. 


This case illustrates veiy graphically the need for early diagnosis and 
treatment in urinaiy obstruction. 

Hijperfropluj of the rcntmoJi/flRKwi.— Obstruction to the outflow of urine 
mav be produced by hypertrophy of the vcriimontanum, and although it is not 
as frequent as valvular obstruction, contracture, or bars, it is often undiagnosed, 
a.s so many of the eases have been autopsy findings. Usually those cases foxmd 
were associated with bilateral hydronephrosis and hydrourcter. In 1910, Swin- 
burne first called attention to enlargement of the vciumontanum as a cause of 
urinary obstruction. In 1923, Bughee and IVollstein described a ease in a child, 
31/4 years old; in renewing the autopsy records of Babies’ Hospital they found 
seven patients ■with enlarged vcnimontaniun causing obstiuction of the prostatie 
urethra. 

Lesions of the Central Nervous Sijsteni . — The common cause of neurogenic 
bladder disturbance in children is spina bifida, which is usually recognized in 
the plain roentgen film and should never create any diagnostic problem. 

Spinal cord bladder is not a common disease in children. However, the 
urologist should bear in mind its possibilitj* when the urinary .sj'mptoms are 
prominent and urologic examination does not reveal the cause; then he should 
suspect some disease process of the central nervous system. 

In 1931, I reported three cases in which lesions of the central nervous 
•sj-stem produced urinarj* sj*mptoms. One ease was in a female, aged oVa, 
who had a spinal cord bladder due to poliomyelitis ; the second was a malignant 
tumor of spinal cord ■with complete retention of urine occurred in a male, 8 
years old; and the third was a glioma of the optic chiasm in a girl of 11 years. 

Lesions of the Prostate. — ^Araong rare instances of ■urinary" obstruction in 
children is to be mentioned sarcoma of the prostate. McKay, in 1910, reported 
two eases and Powell, in 1915, in perusing the records of the Montreal General 
Hospital for thirty-five years, had two cases of sarcoma of the prostate causing 
vesical neck obstruction. 


Undesceiided Testicle. — An undescended testicle is generally discovered dur- 
ing a routine physical examination by the pediatrician. The testis may be 
found at or above the external ring, in the inguinal canal, or in the abdominal 
cavity. The condition may be unilateral or bilateral. 


Great care must be exercised in making this diagnosis. Patients in whom 
one or both testes were in the scrotum have been referred to me for operation 
Dimng the examination, boGi testes retracted to the external ring, and the 
scrotum was empty. It is imperative that one must differentiate between a 
true undescended testicle and a highly retractile testicle. 


The diagnosis of an undescended testicle is made when one or both of the 
te.stes remain continuously above the exteiual ring, and when the testes do not 
eiilci the scintum. Many theories are given as to the cause of nondescent of 
the testes. Embryologists maintain that the descent of the testicle is due to 
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contraction or atrophy of the guhernaculum testis. However, contradictoi'y evi- 
dence has been presented by others. Biirdoeh demonstrated that testicular 
descent in a normal child occurs before the gubernacular muscle fibers ai’e in 
evidence. Recently, the causation of cryptorchidism has been attributed to a 
disturbance of the endocrine glands. 

It is to be remembered that many of these undescended testicles do descend 
spontaneously at or near puberty. Studies have been made which showed that 
after puberty the undeseended testicle does undergo atrophy or remains atrophic. 
It is claimed by some that the undeseended testis is more liable to torsion, 
trauma, and malignancy. In a large number of cases of undeseended testicles 
there is an associated lieimia. 

There is still a great deal of difference of opinion in regard to the manage- 
ment of undeseended testis. These opinions fall into four groups: (1) that 
one should wait until puberty before instituting treatment because some of 
these undeseended testes do descend spontaneously at or near pubertj’^; (2) that 
the patient should be treated with hormones once the diagnosis of undeseended 
te.stes is made; (3) that the patient should be operated upon just as soon as the 
diagnosis is made; (4) that the patient should be given a course of hormone 
treatments and, if the testicles fail to descend, the patient should be operated 
upon. Those authors holding this opinion believe that the hormone injections 
make the operation somewhat easier. 

One can find sufficient data in the literature to support whatever view he 
might have on endocrine therapy, despite the various controversial opinions 
presented. 

It should be remembered that there always exists the possibility in the 
patients who respond to hormone therapy that the testis may have come down 
without hormones at the time of puberty. 

In many patients who have had long courses of hormones, mechanical con- 
ditions were the cause for the maldescent — conditions which no amount of hor- 
mones could have cured. I believe that true undeseended and ectopic testes 
always require surgical treatment, and do not use hormones before operation. 
Certainlj" the hoimones have no place in the treatment of retractile testes. 

The indiscriminate and long-continued use of hormones is most unfortunate. 
The stimulating effect of hormones on the growth of the penis and the develop- 
ment of pubic hair in a boy of 10 years or under is most unfortunate. On 
the other hand, a short coui’se of this treatment for a period of about six weeks, 
should arouse no objections. 

Of interest is the report by Eisenstaedt (1940), who reported marked evi- 
dence of degeneration after the use of hormones in a sex'ies of patients operated 
upon. Thompson and Heckel, in 1941, reported successful results in only 27 
per cent of their cases. Cone, in 1944, stated, “Our own observations and those 
of many othei-s have convinced us that artificial stimulation of the retained 
testis by any gonadotropic or androgenic substances has a small field of use- 
fulness — is practically unnecessaiy and may be harmful. IVe must remember 
that the intimate relationship of tlie testicle with tlie thyroid, pituitary, and 
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adrenal is as yet poorly understood: and it is our belief that stimulation of the 
endocrine system has harmful potentialities and should be avoided, in that 
it may result in glandular imbalance or other systemic disturbances.” I am 
in complete accord with the statements of Cone. 


■SURGIO-M.. TCnERCUI.O^I.S 01* KIDNEY 

Renal tuberculosis in children is of two types: (1) renal involvement as 
a part of a generalized miliary tuberculosis and. as such with no surgical inter- 
est; (2) surgical renal tubereulosis. It is the latter type of lesion that can be 
cured when the process is limited to one kidney, and when the diagnosis is made 
early, the prognosis is e.Ycellcnt. 

Cases of renal tuberculosis heretofore were rarely obser\'ed clinically be- 
cause (1) localizing symptoms of renal tuberculosis in children are often ab- 
sent; (2) the general incidence of tuberculosis in this country has been on the 
decline, which of necessity means less genitourinarj' tuberculosis; and (3) fail- 
ure to subject eases of chronic pjuiria to modem methods of urologic diagnosis. 

"With the increased use of diagnostic urologic methods in children, more 
patients with chronic renal tubereulosis are being recognized and hence are 
properly treated. "With the more frequent use of complete urologic examination 
in young patients with so-called chronic pyelitis or cystitis, the true incidence 
of renal tubereulosis will be found to be much higher than the present collected 
data indicate except in so far as the incidence of general tuberculosis is on the 
decline. 

The consensus of opinion is that surgical renal tuberculosis is compara- 
tively rare in infancy and childhood. Mathe, in 1936, reviewed the various re- 
ports given in the literature, including his own personal eases, comprising in 
all, 4,698 cases of nnilateral snrgical renal tuberculosis, and found that 565 
(12 per cent) occurred in the young from 1 to 20 years. He does not think 
that renal tuherenlosis is rare in children, hut that it has often been overlooked 
in the child. 


On the other hand, the rarity of urinary tuberculosis in children is evi- 
denced by the low incidence reported in some series of cases. Hyman, in 1918, 
presented three cases of renal tuberculosis in children of 10 and 11 years of 
age and stated that he had seen ten cases of children under IS with surgical 
caseocavernous renal tubereulosis. Braasch, in 1920, in reviewing 532 surgical 
records of the Mayo Clinic on operations for renal tuberculosis from 1894 to 
1918, found that two patients fell in the 0 to 10-year group; and 37 cases 
occurred in the second decade. 


Beer, in 1930, wrote that surgical tuberculosis was rare in the young, and 
in his series of 280 cases of renal tubereulosis there were thirty cases under 
20 years of age. 


In 1931, I reported eight cases of renal tuberculosis in children up to the 
age of 14 years, five requiring operation, and in 1936, forty-three cases of 
renal tubeixmlosis, fifteen of them occurring before 15 vears of a'^e and 
twenty-eight between 15 and 21. 
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One must bear in mind tlie possibility of renal tuberculosis in children who 
pi’csent persistent pyui'ia and relapsing pyelitis. Careful examination should 
be made of every case of “chi’onic" pyuria. However, in the so-called silent 
renal tuberculosis, no .s.vinptoms may appear until the lesion in the parenclij^ma 
is far advanced. A perirenal abscess in children, especially one that is followed 
by a persistent sinins, should always arouse one’s suspicions that tlie underlying 
cause may be renal tubcrculosi.s. Not infrequently tliis disease runs a silent 
course and is discovered during the treatment for other tuberculous lesions. 
Children have been under treatment for tuberculosis of the bones and joints 
who had no urinary symptoms but who, dining their period of hospitalization, 
had a persistent pyuria. Repeated studies of the urine showed the presence 
of the tubercle bacillus. Urologic studies of these ehildren showed rather well- 
developed, and sometimes far-advanced renal tuberculosis?, in spite of the fact 
that these children never had any urinaiy symptoms. After establishing the 
fact that the tuberculosis was unilateral, nephrectom 3 " was carried out. There 
was no mortality, in spite of the fact that these patients had extensive bone and 
joint disease. 

The diagnosis of renal tuberculosis can be made more rcadilj^ if the investi- 
gation includes a complete ph.i’sical examination, which may show tuberculous 
infection existing elsewhere in the bod.v, and repeated studies of the urine 
sliow the presence of the tubercle bacillus. The presence of pus and tubercle 
bacilli calls for cj'stoseojjic examination and ureteral catheterization with cai’c- 
ful studies for the presence in one or the other kidnej’’ of the tubercle bacillus; 
smeare, cultures, and guinea pig inoculations are carried out as a routine pro- 
cedure. 

Intravenous urograph.y often gives definite information, cspeciallj' in the 
well-developed cases. In the eaiij' eases a small lesion ma}' be overlooked in the 
intravenous pyelogi-am. If the diagnosis of unilateral, renal tuberculosis is 
made from the urologic examination, one should rarelj"^ resort to retrograde 
pyelography. 

Bilateral renal tuberculosis is not amenable to surgical treatment and the 
prognosis is unfavorable. Once the diagnosis of chronic unilateral renal tuber- 
culosis has been made, provided the opposite kidne.v is fi’ee of tuberculous 
disease, ncphreclomj' is the proper course to pui-sue. 

URI.VARY cAncuni 

Authors differ in opinion as to the frequenej" of calculi in the j'oung. The 
consensus is that urinary calculus is seldom .seen in the jmung in this countiy, 
undoubtedl}' due to better sanitation, improved dietetics, and better care on the 
part of the pediatrician. In contrast to the foreign literature, which is rc- 
lilctc with reports on urinary calculi in children, the literature in this couutiy 
is comparativcl.v scant, but the condition occui-s frcqucntl.v enough to warrant 
its serious consideration. 

During the nineteenth centuiy urinaiy caleulus was very jirevalent among 
Engli.sh children and Thompson found in a series of 2,583 cases that one-half 
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occurred in children under 16 years of age. Rafin, in 1911, re]iorted,a series 
of 322 cases of renal calculi in infancy, of which 139 were found at .necropsy. 
Bokav, in 1912, collected 1,826 cases of urinan- stone in children under the 
age of 15 years. Thompson, in 1921, reported that urinary calculus was found 
in 25 per cent of the children in China. Kohle, in 1931, also-found 22 per cent 
of children under 11 ycai-s of age affected in Thailand; A.s.senfeldt of Austria, 
found 77 per cent of a series of cases occurring in children. ■ 

No such consistently high incidence is found in the American literature. 
Hill and Stevens in 1920 were able to cite 320 cases of renal calculus, one-half 
of which were necropsy findings; of these 140 were in children under 1 year 
of age. In 1922, Thomas and Tanner collected reports from members of the 
American Urologic Association of 203 cases of urinaiy lithiasis in the young; 
of these 112 were discovered with the roentgen ray. Bugbee and Wollstein, 
in 1924, in 4,903 necropsies found calculi in thirteen infants. Hagar, in 1927, 
found in a series of 3,293 cases of children under 15 years, bladder stones in 
eleven of 674; ureteral stones in seven of 813; and kidney stones in fifteen of 
1,808, In 1930, Campbell reported thirty eases; seventeen of these were found 
at autopsy. 

In 1931, I reported six cases of urinary calculus in children, and in 1936, 
published a study of twenty -one children under 13 yeai-s of age who had stone 
in the urinarj- tract, and concluded that it is a relatively unconrmon disease 
in this country. 

Tudor, in 1943, found that seven patients among 10,650 children admitted 
to the Duke Hospital had vesical stones, and stated that in America less than 
2 per cent of the afflicted persons are children. 

The cause of primary urinarr- calculus is unknown. Alany theories have 
been presented as to the etiologj- of stone such as familial and racial influences, 
geographical locations, diet, and metabolic disturbances. Family history is of 
great importance in one type of calculus, namely, in the patient with cystine 
stone, since it is well knomr that in this tj-pe of stone, other members of the 
family may have cystine stones or cystinnria. In 1916, I reported two eases 
in twin brothers of eystinuria complicated by cystine stones in the bladder, 
and in 1930, three patients, one of which was in a male aged 12. Alany members 
of the families of these cases .showed the presence of cystine in the urine. 

In the very young, the symptoms of stone are abdominal pain, vomiting, 
diaiThea, convulsions. As the gastrointe.stinal .symptoms are very prominent, 
the presence of urinaiy calculi is not .suspected, and they are found onlv on 
routine x-ray examination. 


Pjmria is the major sj-mptom of urinaiy stone in children. This has been 
stre-ssed by Hj-man (1926), who found it to be present in 30 to 50 per cent of 
Ins cases, and Thomas and Tanner (1922) in 31 per cent. Alertz and Lewi.s 
in 1934 iGportcd pyurio. in nine out of ten. cases, 

H is hsmatm ia accompanied b,v recurrent colicky pain, a stone should 
be suspeelKl, D.stnrbanees of micturition .are frc„uency of nrfaation dr suria 
and driM, mg. .Sevan cbildren svere admitted to the hospital mith the dia^o' 
S.S of acute appcndtcfs. The Snding of fresh red Mood cells in the urireTd 



624 


THE JOURNAL OF PEDIATRICS 


to roentgen-ray examination %vith the resulting diagnosis of kidney or ureteral 
stones. In several patients tlie clew to the true pathology was the finding of 
cystine crystals in the urine. 

Several patients with stone in the bladder with great frequency' and drib- 
bling were treated for a long time as cases of enuresis, without relief of 
symptoms. 

Diagnosis in the child is the same as in the adult. Urinalysis, x-ray, in- 
travenous pj’^elography, and cystoscopy should all be utilized. 

The pathologic changes associated with the urinary calculus are the same 
in the child as in the adult. Stone may he accompanied by (1) hydronephrosis, 
(2) pyelonephritis, (3) pyonephrosis, or (4) perinephritie abscess. 

Stones in the kidney that are obviously too large to pass, or that have pro- 
duced hydronephrosis, stones that produce recurring attacks of chills and 
fever, hematuria, or that produce a chronic pjniria, should be operated upon. 

It is possible to remove the stones by means of pyelotomy. This is easier 
than nephrotomy, less dangerous, carries ivith it a much lower operative mor- 
tality, and there is no danger of secondaiy hemon’hage, such as occurs with a 
nephrotomy. 

Small stones in the ureter that show a tendency to progress doivn the 
ureter with each attack of renal colic, in cases where there is little or no in- 
fection, can be carried along with fluids and diuretics. If the urine shows 
cystine crj'stals, soda bicarbonate should be given. On the other hand, where 
the stones are obviously too large to pass and where a marked hydronephrosis 
exists, extraperitoneal ureterotomy is the operation of choice. 

Small stones in the bladder can be treated vdth litholapaxy in a number of 
patients. 

I would like to stress at this time the importance of clearing up residual 
infection after removal of the stone by surgical measures. 

HYDRONEPHROSIS 

Before the era of modern pediatric urologjq most of the cases of h 3 ^dro- 
nephrosis and hj’^droureter were not recognized, and the eai’ly literature deals 
with cases found at autopsy. The imtings and investigations of Eisendrath, 
Henline, Hinman, Hjmian, Kretschmer, Priestley, and manj’- others have broad- 
ened our Imowledge on this subject. As in other urologic diseases, it is im- 
perative that earlj- diagnosis be made so that earlj”^ treatment can be instituted, 
if irreparable damage to the kidnej- is to be prevented. 

There is no typical sjTnptom-complex of hj’dronephrosis, and many times 
the disease imns a silent coui'se. In some cases of indefinite and obscure ab- 
dominal pain, the presence of hydronephrosis is found during routine urologic 
examination. As a rule, most of these cases come to the attention of the physi- 
cian after the onset of infection. 'Wlien infection supervenes, patients have 
chills and fever, frequency of urination, and pjmria. Because of the presence 
of pjmria with chiUs and fever, mam- of these cases are eri’oneousl.v diagnosed 
as acute pj^elitis or acute cj’stitis. 
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Hvdvoiicphrosis due to adiicsions in children is rare but does occur (Fig. 6). 
Anv patient suftcring from recurring attaehs o£ pyuria or in nliom the 
pvuvia does not respond to the usual medical management should be subjected 
to a complete urologic study. When the hydronephrosis is large a pal^bie 
swellmg in the renal area is often present at the first exannnation men 
bilateral hydronephrosis is present, tlie condition may be confused mtb AYilms 

tumor. 



Fig. 6. 


Fig. 7. 


Fig. 6. — Hydronephrosis due to a dense, fibrous band at the sacral level. 

Fig. 7. — Hydronephrosis In a double kidney tvith severe infection resulting- in death of 
the patient. 


Hydronephrosis and hydiuureter may result from the follou-iug ; 

1. Obstructions in the loirer urinaiy tract anywhere along the course of the 
urethra from the extenial meatus to and including the vesical neck. The most 
common obstructions of the posterior urethra and vesical neck are contracted 
tesical neck, postcrioi' urethral valves, cysts and hypertrophy of the verumon- 
baniim, stinetures of the urethra, and median bai-s. In 1937 I found sheteen in 
101 eases of hydronephrosis associated with bladder neck obstructions, nine of 
\vlud\ were due to congenital valves, three due to stricture of urethra, two to 
modian bar, and two to contracted bladder neck. 
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2. Obstniction at the ureterovesical junction. Narrowing or obliteration 
of the ureter is one of the frequent causes of hydronephrosis and hydroureters. 
Cases have been reported by Buerger (1914), Kakels (1918), Wason (1920), 
Mixter (1922), Hahn (1924), Campbell (1933), and Hinman (1929). In 1933, 
I became interested in determining whetlier or not hydronephrosis was due to 
stricture of the vesical end of the ureter in the generally accepted interpreta- 
tion of that word, and reported on fifteen eases. Stricture was present in only 
tliree patients, all of whom had an anomalous insertion of the ureter and the 
twelve remaining patients sliowed that hj'pertrophj’- of tlie muscular coat of tlie 
ureter was the eause of the obstruction. 

Obstruction to the flow of urine at the ureterovesical junction may also 
be due to ureterocele or e 3 'stie dilatation of the ureter, of which I have seen six 
examples, one of which has been previously mentioned in this paper. 

Bray, in 1939, reported two cases: in one there was a hjqioplastic right 
kidne}' and hj’dronephrosis of the left kidne.v with strictures at the uretero- 
pelvic and ureterovesical junctions; in the second there was bilateral congenital 
stricture of the ureteropelvie junction. Henline and Manning, in 1943, reported 
four children in whom the hj’dronephrosis Avas caused by ureteropelvie obstruc- 
tion due to intrinsic stenosis. Thej’- stress the fact that man.y times several 
factors are present in causing an obstruction of the ureteropelvie junction and 
that it is important that the primaiy cause be corrected, as too frequently only 
the secondary factor is taken care of. 

3. Obstruction at the ureteropehde junction is not uncommon and may 
be due to either aberrant blood vessels, fibrous adliesions around the uretero- 
pelvic junction and strictures at the ureteropelvie jimction, or, occasionallj’’, 
stone in the ureteropelvie junction. 

Since Boogaard’s description (1857) of the kinking of the ureter around 
an anomalous vessel, no unanimit}' of opinion preA'ails as to the role plaj'ed 
b}^ the aberrant renal vessel in hjnlronephrosis. Some authors believe hydro- 
nephrosis results from direct compression of the ureter by the vessels; other’s 
are of the opinion that there is some I’enal ptosis which in turn causes the 
aberrant A’essel to compress the ureter; and there are those Avho think that 
there must exist a combination of factors, consisting of a mormble kidney plus 
a fixed point caused bj' a vessel or band in tlie ureter either at, or in close 
proximity to, the ureteropehne junction. There are some Avho belier’^e that the 
lij’dronephrosis is not caused b.v the aberrant vessel and the presence of a hj^dro- 
nephrosis should not be ascribed to the presence of an aben’ant artery. 

The finding of anomalous renal ve&sels causing upper urinai’j^ obstruction 
is not frequent in children. Cases have been reported bj' Campbell (1933), 
Jewett (1939), Fite (1940), White and Wyatt (1942), and Moore (1942). 

4. Pathologic conditions extrinsic to the urinarv tract, i.e., pre.ssure on the 
ureter from without. This is rarely found in children and is generallj’ asso- 
ciated Avith retroperitoneal tumors such as large .sarcomas and lipomas (Pig. S). 
A recent case reported bv Kereszturi in 1940 Avas that of an imperforate hj’men 
Avhieh caused hj'drocolpos in early infancy, and this in turn, through pressure 



627 


KRKTSCHMnR; OKN'ITOURIXARV CONDITIONS 



Fig, g, — Bilateral hydronephrosis with lateral displacement of the ureters due to a retro- 
peritoneal tumor. 

Big. 9. — ^Marked displacement of the kidney by a retroperitoneal tumor without hydro- 
nephrosis. 


5. Hydronephrosis due to lesions of the central nervous system, such as 
one sees in spina hifida in children, where enormous hydronephrosis develops, 
and the nervous influence in adults, such as tabes dorsalis and spinal cord 
changes in pemicions anemia. Tli&se cases of hydronephrosis are explained on 
the basis of nenromuseular dysfunction ivithout an anatomic explanation for 
its development. The hydronephrosis may he unilateral or bilateral. Gen- 
erally, it is bilateral. 

Treat )ncnf. — ^Treatment naturally depends on the cause of the condition. 
Obstructions in the lower urinary tract are removed by appropriate surgical 
measures as discussed premously in this paper in the section on obstructions 
of the lower urinary- tract. 

Strictures at the urctcrove.sieal .iunction respond well to ureteral dilatation. 
The treatment of obstructions at the ureteropeh-ic junction depends on the 
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cause of the obstruction and generally requires surgical intervention. In some 
cases ureteral dilatation may he tried. 

Stones naturally must be removed, preferably through a pyelotomy incision. 
Aberrant blood vessels maj' be divided. So-called strictures may be treated by 
surgical methods in which the various plastic operations are employed. Ee- 
cently, there has been a tendency to employ the Eammstedt type of operation. 



FIb. 10. — Upward displacement of kidney by a retroperitoneal tumor without hydronephrosis. 


TUMORS OF THE URINARY TRACT 

Tumors of the genitourinary tract in infancy and childhood, ivith the ex- 
ception of kidney neoplasms, are rare. 

Bladder Tumors . — ^Most of the literature dealing vuth bladder tumors con- 
cerns reports of a single case, together with an extensive review of the literature. 
The common bladder tumor in infancj- and children is the sarcoma. 

Excellent reviews on bladder tumors in the young have appeared since 
O’Neill’s resume in 1915 and Deming’s report in 1924 of sixty-four authentic 
cases occurring in the first decade of life, including two of his ovui. Beer, in 
1930, observed no bladder tumoi's in children in 500 personal eases. Eathbun, 
in 1937, covered seventy-five cases from the literature and reported a personal 
obseiwation of hemangioma of the bladder in a 27-month-old babJ^ Segal and 
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Rink, in 1942, covered the literature on cavernous hemangioma of the bladder 
since 1869 and found forty-one cases, fourteen patients bmng under 20 years o 
age. They added to this figure their own case in a boy 15 years old. 

Hertz and Hamer, in 1938, reporting on 167 patients, had two cases of 
bladder tumors in children, one a sarcoma and the other a chloroma. Campbell 
has seen three cases of bladder tumoi-s in the young and another case where a 
sarcomatous nodule in the bladder was part of a generalized metastasis. 

Dean, in 1940, remarked on the rarity of vesical tumoi-s in childhood. 
From his study of published reports and records of the Jlemorial Hospital for 
Cancer and Allied Diseases in New York he found an approximate incidence 
of one bladder tumor in a child to each 950 bladder tumors in adults, mainly 
sarcomas. 

Chalkley and Brace, in 1942, reported a neurofibromatosis of the bladder in 
a 9-year-old boy, and found only one other case recorded (by Kass) occurring 
in a child. 


Crane and Tremblaj', in 1943, published an exhaustive sun'ey since 1905 on 
sarcoma of the bladder and found thirty cases repoi-ted in children from one 
to nine years, and nine eases from 10 to 19 years of age. 

I have seen only one tumor of the bladder in a child. This was an angioma 
of the bladder. The tumor was destroyed through the cystoscope with the 
high frequency current. Hy experience on the rarity of bladder tumors in 
children coincides with the experiences of other urologists. 

Hematuria is the most frequent symptom of vesical tumor in children. 
When the disease is well advanced, interference with urination, which may re- 
sult in an overdistended bladder, takes place. Many of these tumors develop 
"silently.” On occasion, the tumor has been discovered in female infants only 
when it protrudes from the urethral meatus. The diagnosis is made by cysto- 
scopic examination. Unfortunately, when these patients ai’e presented for ex- 
amination, the tumor has progressed so that the general health of the child 
is poor and the possibility of surgerj’ affecting a cure is exceedingly remote. 
However, because clinical experience with irradiation is meager, little informa- 
tion is available regarding the radiosensitivity of these tmnors. 

It is to be hoped that, if we bear the possibility in mind that children with 
hematuria might have a tumor of the bladder, the patients will be given the 
benefit of a eystoscopic examination and' these tumors will be recognized early, 
i.e., when they are small, so that the children can have the benefit of radical 
suvgcrj'. 


Tumors of the JUdnei ). — It is only recently that the subject of renal tumors 
has received a good deal of attention. 

Before tlie advent of pediatric urolog}-, kidney turaoi-s in children received 
scant attention. The nomenclature was confusing, the diagnosis was generally 
made late and the operative mortality was veiy high. As a result of modern 

the pediatrician, became 

- < . rested. As more and more of these patients were operated upon, 
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the interest of the clinician and the pathologist in the pathology of these tumors 
was awakened, and iinally the roentgenologist was drawn into the picture, not 
only in the interpretation of the pyelograms, but in therapj’- as well. 

No longer are indefinite and confusing terms used to describe this entity, 
but instead it has been definitely established that these tumors are almost always 
of the type first described by Wilms and are now called Wilms’ tumors. 

Wilms’ tumors are the most common malignant tumor of the genitourinaiy 
tract in children. The gi’eat iiroclivity of infants and children to malignant 
tumors of the kidney and the eye is in marked contrast to the rarity of these 
tumors in the adult. These tumors occur in the very young, although cases 
have been reported in the adult. Because of this fact, it is universally agreed 
tliat they are congenital in origin. There is, on the other hand, no agreement 
concerning the genesis of Wilms’ tumors, and many theories have been ad- 
vanced, among them being: (1) oi'igin from aberrant germ plasm of the pri- 
mordial segments; (2) origin from the wolfSan body (tliis theory has such 
adherents as Ebert, Doederlein, and Birch-Hirsehfeld ; Dean and Pack have 
never been able to ascertain any wolffian remnants in the human kidney, and 
discard this theor}' as untenable) ; (3) origin from renal blastema or nephro- 
tome, which theory Wilms upheld; (4) origin from endothelial cells, which 
embraces theory of metaplasia to explain the variegated microscopic picture 
(advanced by Brosin in 1884). Dean and Pack believe that these embryonal 
renal adenosarcomas originate at different developmental periods of the embryo, 
the renal blastema or nephrotome being the predominant contributing structure. 
Ctesehickter and Widenhorn (1934) state that the earlier theories of pathogenesis 
relating Wilms’ tumor to the wolffian body or to aberrant rests from the scle- 
rotome or myotome have been superseded by data relating these tumors to 
embryonic nephrogenic tissue (the relationship first set forth by Muus). Weisel, 
Dockerty, and Priestley of Slayo Clinic, from the various theories presented, 
came to the thought that mixed renal neoplasms possibly originate (a) from 
embryonic cellular rests; (b) from one or more germ layers (teratomatous) ; 
or (c) from the mesenchyma of the embiyonic kidney, through a process of 
perverted growth and metaplasia. 

Dean and Pack, in 1932, studied 19,129 eases of neoplastic diseases at the 
Memorial Hospital for Cancer and Allied Diseases from January, 1917 to Janu- 
ary, 1929, inclusive. Of these 16,565 were malignant, and the sixteen embiyonal 
adenosarcomas of the kidney reported in this study constituted 0.083 per cent 
of all admissions and 0.096 per cent of all malignant tumors treated during 
this period. Later in 1940, Dean stated that twenty-four cases of Wilms’ tumor 
of kidney were seen so far at the Memorial Hospital. Other reported eases of 
Wilms’ tumor in children arc those by Campbell (1937), Mertz and Hamer 
(1938), and Weisel and associates (1940). 

- ' Of the three constant sjuiiptoms of renal tumors in general, namelj% a 
visible or palpable tumor, hematuria, and pain, only the fii-st is constant in 
malignant renal tumors of children. The abdomen swells gradually, becoming 
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asymmetrically or symmetrically global. Fever is next in constancy and may 
be intermittent, remittent, moderate, or high. 

In contrast to the hypeniephroma, the Wilms’ timior seldom causes hema- 
turia. In the adult, hematuria is the common symptom of renal tumor. In 
children hematuria is rare. I have only seen one case of Wilms’ tumor in a 
child in whom a history of liematuria was obtainable. Ilematuria, when present, 
is u-sually due to hemoiThage from the parenchyma of the congested kidney 
rather than from the tumor itseK. 

Unfortunately', the common condition which brought the patients to me was 
the presence of an abdominal tumoi", often found by' the mother or nursemaid, 
generallv when the tumor had reached an enormous size. In contrast, it is to 
be stated that many have been recognized by the ]rediatrician during a routine 
physical examination, 

Tire absence of pain also tends to prevent its early discovery. Pain, when 
present, is of the colicky type. Pre.ssurc .symptoms appear in accordance with 
the growth of the tumor, e.g., cough, dyspnea, ascites, edema, constipation. 
Yague gastrointestinal symptoms bi-ing the child to the doctor, who, on palpa- 
tion, finds a good-.sizcd abdominal mass. In an early stage, tumors on the right 
may simulate appendicitis. As pain is absent early in the course of the disease, 
there is nothing to direct attention to the kidney. In two series of cases, a 
total of twenty'-four patients, reported previously by me, the one common 
symptom was palpable tumor, which was present in every instance. Fever was 
present in eleven instances, abdominal pain in eight, loss of appetite in seven, 
loss of weight in six, vomiting in four, frequency in two, burning in one, and 
hematuria in one. 


Differential diagnosis concerns excluding other renal lesions, of which 
hydronephrosis is the commone.st, and other retroperitoneal lesions, such as 
sarcoma and lipoma, which can be excluded rather easdy'. In other retroperi- 
toneal tumors, the course of the ureter as shown u'ith the shadowgraph catheter 
is quite typical. In these cases tliere is a lateral displacement of the ureter. 

Diagnosis should he based on the presence of a palpable tumor and changes 
in the urogram. Excretory urograms will show deformity' of the pelvis and 
calyces. Ureteral catheterization is to be carried out to determine the func- 
tional capacity of the kidney'. A plain roentgenogram of the chest is indicated 
in each case to rule out the po.ssihility' of metastasis, and a plain film of the 
abdomen will rule out stone in the urinary tract. It is the consensus of opinion 
that under no circumstances .should one incise a Wilms’ tumor for biopsy', as 
this destroys tlie capsule of the tumor and encourages more rapid and wide- 
spread growtli. Also, frequent palpation of the tumor is inadvisable as metas- 
tases from Wilms’ tumor are generally blood borne. Once the diamiosis is 
made, there should be no more palpation. 

An intero-sting phenomenon occurs in the changes in tlie pyelograms made 
. li e end of the preoperative radiation. This phenomenon was described by 
prcMous publication. In the cases that respond to radiation, that is. 
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in which the tumor shows marked regression in size, the pyelogram has a normal 
or a neaiij’- normal configuration. 

There are still some differences of opinion regarding treatment, and these 
fall into three groups; 

1. Those who believe in roentgen therapj'^ alone. They are in the minority 
and some of them now advocate surgeiy if there is a cessation in the diminution 
of the size of the tumor. It is to he remembered that after the tumor has 
diminished in size folloiving radiation therapj'-, should it then begin to increase 
in size, the tumor is no longer sensitive to radiation. 

2. By far the largest number of urologists believe in a combination of deep 
therapj^ and nephrectomy. A course of deep therapy is given before operation. 
Although not all Wilms’ tumors do respond, the majority show a rapid diminu- 
tion in size. When the tumor no longer diminishes in size under roentgen 
treatment, having become stationary, nephrectomj’^ is carried out at once, and 
this is followed with a course of postoperative radiation. This technique has 
resulted in a great I’eduction of the operative mortality, which today is prac- 
ticallj”^ nil, since the diminution in size of the tumor makes nephrectomy a 
simple procedure. 

3. The third group perform nephrectomy as soon as the diagnosis is made. 
Ladd and White believe that the chance of survival for a patient vnth embryoma 
of the kidney is far greater if the policy of immediate operation is adopted 
rather than the policy of delayed operation folloiving roentgen therapy. 

It seems wise to issue a word of caution in the study of these eases. Once 
the diagnosis has been made, I do not believe that these tumors should be sub- 
jected to repeated palpation by the house staff and the students, since repeated 
and often severe manipulation may be a factor in tlie dissemination of tumor 
cells and hence a faetor in metastasis. 

SUMMARY 

1. Age is no longer a contraindication to complete urologic examination 
in infants and children. 

2. Tlie persistence of pus in the urine demands complete urologic exami- 
nation. 

3. Relapsing or recurring attacks of cystitis and pyelitis demands complete 
urologic examination. 

4. Lesions of the urinary tract in children are the same as in adults. 

5. Certain lesions are seen more frequently in children than in adults, 
namely, Wilms’ tumors. 

6. Lesions of the bladder and prostate common in the adult are uncommon 
in children. 

7. The splendid early cooperation between pediatrician and urologist has 
resulted in a shortened period of morbiditj" and in preventing destruction of 
vital organs. 
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The Academy Study of Cliild Health. Services 


THE HISTORICAL BACKGROUND OF THE STUDY OF 
CHILD HEALTH SERVICES 

In 1931, when the American Academy of Pediatrics was organized, there was a vast 
store of new hnowledge in all tields of medicine. Xew skills and new technique.? had been 
developed for the cure and prevention of disea.‘^c. Put the means of bringing these newly 
acquired medical skills to those who needed them had advanced little, if at all. For the most 
part, it was. the wealthy and the very poor who benefited from the new advances in medical 
knowledge^ the masses of people in between were left out of the new horizons in medical 
knowledge except at a crippling cost to themselves and their families. The immediate prob- 
lem, therefore, which faced the medical profes.sion at the time of the founding of the Academj 
was essentially a problem in the distribution of medical care. 

How to make quality medicine available to all mothers and children regardless of wealth, 
race, or creed was a question of primary concern of the .Academy at the time of its organiza- 
tion and has, either consciously or uneon.'cionsly, reniained the cliief preoccupation of the 
.Academy during the fifteen years of its existence. The answers to this problem of distribution 
are not simple. In all time.? the more equitable distribution of wealth, of tbc. products of 
the hands, of the benefits of science and of the quality care of the sick have been sought and 
not found. That failure presents no reason why the answers should not be continuingly 
sought. 

That the Academy was seeking new answers is amply borne out in the first report of the 
Committee on Hospitals and Dispensarie.>:. In June, 1931, Dr. Gerstenberger, Chairman of the 
Committee, recommended that the “.Academy set about securing regularly accurate informa- 
tion as to the existing facilities and needs of hospitals in the United States and Canada caring 
for infants and children; of independent institutions and independent pediatric departments 
of general hospitals and of wards for infants and children existing as units or parts of medi- 
cal services. This survey is to include medical, nursing, dietetic, social and administrative 
services.” As this proposed survey covered between 0,500 and 1,000 hospitals having a certain 
relation to children, it led Dr. Grulee to remark that “Dr. Gerstenberger had bitten off a 
pretty large bite.” 

This report of the Committee on Hospitals and Dispensaries was svmpathetically dis- 
cussed and was then laid aside rather ufstfully as being impractical at the moment. It is, 
however, notable in that it accurately foreshadowed an action which was to be taken by tbe 
.Academy a dozen years later. Moreover, it outlined in some detail the lines of the stndv in 
which the Academy is at the moment engaged. .All will agree that in 1931 the .=mrvey 'was 
not a practical project for the .Academy to undertake. It was something like entering a new- 
born babe in an intercollegiate race. In view of the iramatnritv of tlie infant .Academy, 
failure would have been a certainty, but it was proper to fi.x a goal, even that early, with’ 
the hope and expectation that the day would arrive when a winning race could be run 

The germ of the idea of a study of child health services appeared also in Dr Isaac 
-AhUs address which inaugurated the .Academy in 1931, He stated that “The prime object of 
medical organization is the dissemination of medical knowledge.” He urged that the edu- 
cational qualifications of pediatricians be studied and that the improvement of the general 
.standing of hospitals tlie study of the nunring and social sen-ices, and the interest of the 
Academy m undergraduate and postgraduate instruction in pediatrics be fostered He empha 
sized the importance of Dr. Grnleo^s report, which demanded that the Academv stud^the 
.tatus the general hospital and dispensary for sick children, the need of health clMc\ 
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the desirability of a positive stand for the development of preventive mesaures against disease 
and infection, and many other points and objectives which the present Committee for the 
Study of Child Health Services has on its agenda of study. 

Like a scarlet thread running through a bolt of cloth, the idea keeps reappearing in 
the discussions of the Executive Board and in committee reports. Like the “old man of the 
sea” the idea would not down until finally it became plain that if the Academy of Pediatries 
were to fulfill its destiny, it had to undertake a survey of child health services throughout 
the nation. That 1944; was to be the year of decision was inherent in all its acts from the 
moment of birth. The Study of Child Health Services was no accident, nor was it the con- 
sequence of a sudden burst of energy. The twelve intervening years were the years of 
preparation to take on a task that had bj- its magnitude daunted every other medical group 
interested in the welfare of mothers and children. 

As early as 1933, the Academy Committee on Child Health Eelations urged that 
Academy groups undertake to inform themselves on the status of child health activities in 
their state, tho provision for medical care and health supervision of children in institutions 
or under the care of agencies, both oflScial and voluntary, the medical and health needs 
of children in their states, and the basic facts of mortality and morbiditj' among children 
in their state. The purpose of the resolution was “to appraise the work already done and to 
improve the health and medical care of children through cooperation” with all possible 
agencies. 

The Committee on hledical Legislation, which was formed in 1935, has from the first been 
an active committee reporting on and analyzing all federal health bills introduced in Congress 
having to do with tho medical profession. The Academy owes this Committee a deep debt 
of gratitude for tho education given its members. The reports of 193(1, 1939, 1943, and 1946 
wore all notable in forming the policies of tho Academy. Again and again by direct state- 
ment and by implication, tho point is stressed that the facts on which a wise and compre- 
hensive health plan can bo based are not knou-n to the medical profession nor to any agency 
either public or private. 

Dr. lYall’s report to tho Executive Board in June, 1944, on the EMIC program and the 
resulting recommendation that the special committee on the EMIC’s program “include in its 
studies tho question of facilities available for the health supervision of infants and for pro- 
moting the welfare of children” brought to a head a gathering storm of protest directed 
against tho Children’s Bureau. .\t about this time, attention was called to the fact that the 
functions of tho Children’s Bureau had been abruptly changed so that in 1944, it was an active 
factor in the practice of medicine throughout the United States, regulating fees and con- 
ditions of practice on a federal scale. It was at this June meeting of 1944 that the Academy 
nearly broke off relations with tho Children’s Bureau. This controversy called forth a letter 
from Dr. Grover Powers in defense of the Children’s Bureau and caused Dr. Borden Veeder 
and Dr. Leo Forrest Hill to write an editorial in the December issue of the Journal or PEni- 
ATRICS (1944) stating the position of the Academy not only in the matter of the EJIIC’s pro- 
gram, but also advocating a Federal Bureau of Health and fore.shadowing the Study of Child 
Health Services. 

Tho differences with tho Children’s Bureau and the proposed health bills in Congress 
were all to the good in so far as they made physicians not onl.v take a stand, but, of what 
was of more importance, to think problem." through. It was no longer enough to do a passable 
routine job, for it was necessary for physicians to orient into the general social scheme their 
ancient function of curing disease. The public was not onl.v demanding care of high quality 
at tho bedside but also they had a well-grounded suspicion that prevention of illness was even 
a better objective. 

It is thus very clear that the Study of Child Health Services is no accident. Rather, it 
is an inevitable product of the Academy’s development, waiting only on the Academy’s growth 
to maturity and the logical timing of the effort. During its brief history, the Academy has 
been in agreement vrith the common longing for better maternal and child health programs 
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for all the people, but has been firm in its demand that hasty and poorly-conceived legislation 
be strictly avoided. An honest bill aimed at the improvement of medical care cannot be vmt- 
ten until the facts are knoivn. Any .■-iich hill should be based upon knowledge of what we have, 
what we lack, and what we need. 

liVitli the year 1944, the twelve years of preparation were ended and the Academy was 
ready to set out on the task of finding the fact.s, facts which should speak for themselves and 
write their own program of good health for all mothers and children. 

IfARSitALr. C. Pea-se, M.D., Historian 


Academy News and Notes 


The following members have been released from .service : 


Thomas A. Gibson, Winchester, A'a. (Army) 

David W. Goltman, Ifemphis, Tenn. (Army) 

Harold Jacobziner, Kew York, K. Y. (Xavy) 

H. A. Slesinger, Windber, Pa, (Army) 

Joseph McBride Sloan, Corpus Christie, Te.xas (Xavy) 

Frederick F. Tisdall, Toronto, Ont. (E.C^JF.) 

E. V. Turner, Columbus, Ohio (Xavy) 

Piaeburn .Tames Wharton, Johnson City, N. Y. (Army) 



The Social Aspects of Medicine 


Dear Di. Paik: 

At tlie American Academy of Pediatrics Legislation Committee luncheon in Pittsburgli 
on February 25, it was suggested that the committee present a statement of basic principles 
that should govern our consideration of medical care plans. 

In this connection it was pointed out that a committee of the Massachusetts Medical 
Society representing all shades of thought in the society was able to reach a unanimous 
conclusion concerning such basic principles. 

I am enclosing a copy of these basic piinciples adopted by the Massachusette Medical 
Society, together with a practical application of these principles in an actual review of the 
Wagner-Murray-Dingell Bill and the Maternitj’ and Child Health Act of 1945. 

It was suggested that the members of the .-Vinerican Academy of Pediatrics might be 
ruterested in having these principles made available to them through your department in 
the Journal. 

Sincerely yours, 

(Signed) Stewart H. Clifford, M.D. 

BASIC PRINCIPLES ADOPTED BY THE MASSACHUSETTE MEDICAL 
SOCIETY WHICH SHOULD GOVERN MEDICAL-CARE PLANS 

The objective of adequate medical care in our free society is to make available to every- 
one — regardless of race, color, creed, financial status or place of residence — every known essen- 
tial preventive, diagnostic and curative medical service of high quality. The attainment of 
such medical care must necessarily be an evolutionary process which will require the co- 
operation of all concerned over a period of years. 

The success of any plan for medical care is dependent on the mutual co operation of the 
public, those rendering professional services and the administrative agencies. This co- 
operation can be obtained only if those rendering the services aie convinced that they will 
have a continuing authoritative voice in the formulation and e.xecution of policies and plans, 
thereby assuming their proper share of responsibility. 

Provision of adequate medical care for those unable to obtain it by voluntary pie- 
payment plans or by direct payment is the lesponsibility of the local or state government. 
Part of the burden of this responsibility may be assumed by chaiitable agencies. Federal 
grant-in-aid to state programs administered by state boards of health is an acceptable method 
of helping to meet this responsibility. 

The medical care of those who are able to purchase it by voluntary prepaj-ment plans 
or by direct payment is the responsibility of the individual. 

Eligibility for receiving benefits under a piogram aided by federal grants should be 
determined by the individual states. 

The patient shall have free choice of his physician, gioup of physicians, clinic oi hospi- 
tal from among those paiticipating in any plan, piovided that the physician, group of 
physician.s, clinic or hospital shall have the right to lefuse oi to accept the patient. 

Physicians and other qualified persons rendering medical care shall receive adequate 
lemuneration for their services. 

The physician shall be free to elect or leject without piejudice paiticipation in a 
medical care plan. The rights of the physician a-- to the choice of methods by wliieli he is 
to bo paid shall be fully protected. 

The Massachusetts Medical Society looks upon these basic principles as essential to the 
development of any successful medical care plan and, as guides by which to evaluate medical 
care plans that may be proposed in the future, with the understanding that changing condition- 
mav require their later revision. 
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THE SOCIETY LOOKS AT 

THE AVAGNER-MURRAY-DINGELL BILL (SENATE 1606) AND 
THE JIATERNITY AND CHILD AVELFARE ACT OF 1945 (SENATE 1318) 

Senators AVagner and Jlurrav introduced the National Hcaltli Act of 1945 — Senate 
lC06-in tlie United Slates Senate on November 19, 1945, the day on which the President s 
message dealing with this subject was read to the Congress. 

The interest of the Arassachusefts Medical Society is largely centered in titles one and 
two of the act. 

Title one authorizes grants-in-aid to states to c.xtend the public health services, to in- 
crease maternal and child health services and to provide medical care for the need}. 

Title two makes prorisions for full medical, dental, nursing and laboratory care and 
hospitalization for those able to pay for such services. 

The Massachusetts Alcdical .Society with regard to title one, part A, cites the progressive 
leadership that the physicians of New England have always shown in the development of public 
health enterprises, and its adoption as a principle the making available to everyone, ever} 
known essential, preventive, diagnostic and curative medical service of high quality. AVe do 
approve in general this part of the bill as written, with the following exceptions: 

The responsibility for the training of personnel should be the duty of the states 
and not that of the federal government, as designated in section 314.4. 

Provision should be made which would ensure proper representation of the profes- 
sional organizations on the advisory council — section ZXiF . 

Besponsible private agencies, such as the Blue Cross and the Blue Shield, should 
be included among those with whom the state health agency may make working agree- 
ments — section 3145. 

The state administrative agency should be required to consult with professional 
adwsoiy committees before issuing regulations, which in turn should be issued only after 
due notice — section 3145. 


The Society believes that the objective of title one, part B is more clearly covered in 
Senate Bill 1318. 

With respect to title one, part C, the Society approves of federal grant to aid the several 
states in assuming their responsibility of providing medical care for those unable to pay for 
such services. It approves, in general, of this part of the bill as written with the following 
exceptions : 


Federal grants-in-aid for the medical care of needy persons should be made by the 
United States Public Health Service to state departments of public health. 

It disapproves of the provision that places the responsibility in the Social Security 
Board on the federal level and in the department of welfare on a state level — section 131. 

The Society through its Blue Shield having approved of the service principle rather 
than the pa}'ment to patients of cash benefits for medical care, disapproves of the pro- 
vision in the bill which makes cash payments to individuals for this purpose. 


Title tvvo is compulsory health insurance. It would be very costly to carry out the pro- 
vision of this section of the bill, and there is nothing to intimate what this will add to the 
burden of the taxpayer or how the money will be raised. Since the Society believes that the 
pav-ment for medical care of those able to pay for such services by direct payment or on a pre- 
pa}-mcnt basis is the ro.sponsibility of the individual and that with the extension and develop- 

Zosf '■ particularly adapted to certain areas, medical care of Z 

highest quality can lie obtained at a reasonable cost, it disapproves of this section 

The Maternal and Oiild AVelfarc Act of 1943-Scnate 1318-is designated as an act “to 
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The Society finds serious objections to tliis bill as H'ritten. Some of the more important 
of tliese are as follows: 

The bill makes no adequate proi-ision for general public healtli programs that are 
more fundamental than this specialized legislation. 

Services and facilities are available to all who elect to participate, regardless of 
economic status. (Tliis ^'iolates Basic Principles 4 and 5.) 

The pmblic deserves a reasonable estimate concerning the ultimate cost of this 
proposed legislation. Experience and such factual data as are available indicate an 
ultimate annual budget approximating one billion dollars. This should be clearly recog- 
nized in any consideration of the bill. 

Fee-for-service method of payment is restricted to consultation or emergency 
visits and is not ordinarily available to practitioner.^ or specialists. 

The bill does not make clear just who is to decide the fee for a given service that 
would be considered adequate remuneration in an individual state, nor does it make pro- 
vision for variable fees to meet the differing costs in the several states. 

The bill does not prohibit professional personnel, groups or institutions rendering 
service under the program from accepting supplemental payment from or on behalf 
of patients. 

The bill does not provide for payment to groups of physicians, clinics, or hospitals 
providing professional services. 

The bill does not emphasize the desirability of full utilization and further develop- 
ment of existing services and facilities. 

The bill does not emphasize the necessity of restricting the development and 
expansion of a state program to the capacity of available administrative and professional 
resources. 

The bill does not provide the professions with a continuing authoritative voice 
in the formulation of policies and plans. Such committees as are selected under the 
provisions of the bill may represent the attitude of tlie administrator rather than that 
of a given profession or group. (This violates Basie Principle 2.) 

The bill does not provide the facilities whereby the opinions of both the federal 
and state advisory committees arc made available to the public. 

Designation of the Cliildren’s Bureau as the administrative agency does not 
adequately assure proper integration of the health activities of the federal government. 

For these reasons the Society believes that this proposed act does not represent the best 
form of legislation for the purposes for which it was written. 



Comment 


THE ACADEMY GROWS UP 


Certain developments atdhe Pittsburgh meeting evidenced that our lu-year- 
old child is rapidly growing up and is fast approaching maturity. During 
these fifteen ycai-s of infancy and childhood it ha-s been coddled, guided, admon- 
ished, and bossed by its Evanston motlier with the love that is necessai^ foi 
every child during tliesc growing years. As a result it is now ready to stand 
on its own feet and face the world for better or woi'se. To one who, as Editor 
of the JOURNAL/, has been in close contact with the Academy for these fifteen 
j'ears, there were three developments at Pittsburgh whose significance may be 
overlooked by many who have not had the same opportunity for obseiwation of 
tire child’s growth. All thi’ee are, in a way, interrelated. 

The first was the amiouneement of a new Committee for the Improvement 
of Child Health of nine appointed by the President, with three members to be 
appointed each year for. a term of three years. Wliile the primary purpose of 
this committee is to take over where the “Study Committee,” which has been 
doing such a remarkable job under Dr, Sisson’s chairmanship and Dr. Hubbard’s 
Executive direction, leaves off, its importance for the futui’e is even greater. 
The Academy in the past has not had a definite policy or program, but has of 
necessity met new developments on a specific basis and at times has been quite 
unprepared to grasp the significance and potentialities of the problem. This 
new committee is splendid in its make-up, containing outstandrrrg leaders, and 
is representative of the various pediatric interests. It -sviU not, like the Executive 
Board, be forced by necessity to devote most of its time to the mechanics of 
running the Academy which lea%’es little time to consider and discuss policies. 
The value and strength of this committee will depend in large measure upon 
the wisdom of the new yearly appointments made by the presidents in the 
future. 

The second was the redistribution of the Academy on a basis of membership. 
The Executive Board is now compai'able to the House of Representatives rather 


than the Senate, and hence becomes much more democratic and directly repre- 
sentative of the merabei’ship. Our Executive Board over these years has been 
made up of a splendid group of men who have been ■willing to sacrifice of their 
time and energy for the Academy. It was because of this "willingness and ability 
to work for the Academy that they ultimately found themselves members of the 
Board.^ Ho'\^e\er, it has never been what might be regarded as representative 
of pediatrics as a whole. With a “policy” committee ■with the primary purpose 
of studying and considering the welfare of pediatries, and an Executive Board 
to consider the welfare of the Academy, we should be able to make sound prog- 
ress. The v ork of the two, as we said before, is closely related. 

The third matter of significance was the meeting of the revamped Committee 
on egislation. Its chairman has done yeoman seivice in the past, but has had 

6^3 



G44 THE JOURNAL OF PEDIATRICS 

to go it veiy much alone, attemiiting to represent what lie felt to be the 
opinion and policy of the Academy, when, as a matter of fact, it had no formal 
policy or united opinion. New and interested young blood has been added to 
the committee and, with the new “policy” committee as well as the Executive 
Board to fall back upon, the strength and importance of the Committee on 
Legislation have increased many, many times. 

At a well-attended luncheon meeting of the Committee on Legislation, the 
point was made that we had no standards or criteria upon -which to judge or 
pass an opinion on the good or bad of proposed legislation. In the discussion it 
was brought out that the similar point was made at a meeting of the Massa- 
chusetts Jledical Society. A committee was appointed by them, reflecting all 
shades of social and economic thought, and this committee found itself able to 
agree unanimously upon certain fundamental standards or eriteria by which 
legislative proposals should be judged. It was the feeling of everyone jiresent 
at the luneheon that some such basis or standards should be made for the Acad- 
emy. This is a matter the Editor feels to be of vital importance to the Academy. 
In this issue luider Social Aspects of Medicine we have reprinted the standards 
adopted by the Massachusetts Medical Society and the interpretation of two bills 
under these standards. We feel it is most imjiortant for every Fellow to read 
this section. Had such standards been available and in effect a year or so ago, 
it would have prevented the somewhat intemperate discussions that took place. 

Developments such as these give evidence that llie Academy is approaching 
maturity. 


B. S. V. 
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THE CLINICAL USE OP HYALUKONTDASE IN HYPODERMOCLYSIS 

Osc.vB Hechter, Ph.D., Shrewsbury, iL\ss., Saul K. Dopkeex, IM.I)., 

AXD JLltox H. A'udell, JI.D., Y'orcester, ]\Lvss. 


T he purpose of this report is to describe the clinical use of the enz 3 Tne 
hyaluronidase to facilitate the administration and absorption of large vol- 
umes of fluid given hy hypodermoclysis. 

It is now widely accepted that hyaluronidase, the mucoh'tic enzjTne which 
acts on the mucopolysaccharide hyaluronic acid, is the “spreading factor” of 
Duran-RejTials^ and iIcClean- (for reviews of hyaluronidase see Duran-Rejuials,® 
llanu and Lutwak-Mann," and Heyer*) . In the absence of spreading factor, 
an intradermally injected indicator remaiirs localized in a bleb from which it 
spreads at a slow rate; in the presence of hj’aluronidase the solution spreads 
very rapidly, at a rate dependent mainly upon enzyme concentration, to an 
area determined principally by the volume of injection.'^ The spi’^^^ding aeti-iuty 
of hyaluronidase is due to the removal of a tissue barrier to fluid diffusion 
thought to he a hyaluronic acid gel present in the ground substance of the 
connective tissues which the enzj-me depolymerizes. The spreading reaction is 
so rapid with optimal enzyme concentrations, that the bleb which results follow- 
ing injection is completelj^ flattened within a minute or less." "While the spread- 
ing reaction of hyaluronidase has been studied mo.st extensively in dermis, it 
is known that the enzj-me produces a (lualitatively similar response in sub- 
cutaneons tissues, muscle, and possibly in most tissues.® 

Consideration of the spreading actirity of hyaluronidase suggested that the 
enzyme might he useful clinically as an aid in fluid and drag administration 
• by the subcutaneous or intramuscular routes where the volume of fluid admin- 
istered is large relative to the tissue spaces available. Since the enzyme pro- 
motes rapid spreading, pain resulting from tissue distention produced by the 
injection of large volumes of fluid should be prevented or reduced. YiTjere 
large %'olumes of fluid must he injected, hyaluronidase should increase the rate 
of fluid administration, since the injected fluid does not remain localized at 
the site of injection. Finally, the rate of circulatory absorption of the eon- 
stitucn ts of the injected fluid should he increased by hj-aluronidase, since the 
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injected material is in contact nnth a greater number of absorptive channels 
(capillaries and Ijunpliatics) by virtue of the spreading produced by the enzyme. 

TiHiile these actions of hyaluronidase suggest that the enzyme might be 
useful in a number of clinical problems involving fluid and dmg administra- 
tion, one instance where hyaluronidase appeared to offer special promise is in 
the facilitation of hypodei’moclj’-sis (first advocated by Sannella"). Tliis method 
of fluid administration, as is ivell Imown, is painful, time consuming, and the 
administered fluid is generally absorbed at a slow rate. Despite the knovm 
disadvantages of hj^iodermoclysis, this pi’oeedure remains an important method 
for administering large volumes of fluid, particularly to infants and young 
children. 

An investigation was therefore undertaken to studj’- the possible clinical 
usefulness of hyaluronidase as an aid in hj’'podermoclj’^sis. The investigation 
was carried out in the following steps. First, the effect of hyaluronidase on the 
administration of large volumes of fluid subcutaneously was studied in guinea 
pigs and rabbits. After it had been determined that hyaluronidase markedly 
facilitates the administration of subcutaneously administered fluid in experi- 
mental animals, hyaluronidase was administered to normal adult human volun-' 
teers to determine whether the enzyme pi-odueed untoward reactions. Finally, 
after it was detemined that hyaluronidase was nontoxic to humans, it was 
administered to patients receiving hj-podemoclysis. 

EXPERIMENTAL 

The spreading enzjTue used in these experiments was a bovine testis hya- 
luronidase preparation prepared by the method of Madinaveitia,® and furnished 
as a dry powder by the Sehering Corporation. The preparation contained 
approximately 20 turbidity-reducing units per milligram as evaluated by the 
assay method of Kass and Seastone.*® In most instances the enzj’-me was used 
directly after dissolution in 0.85 per cent sodium chloride, but in other in- 
stances a sterile enzyme solution which had been stored in the refrigerator 
for varying intervals of time ranging from one to four weeks was employed. 
The hjmluronidase preparation utilized in these studies is antigenic as evalu- 
ated by tests on guinea pigs and rabbits. 

Effects of Hyaluronidase Upon Glysis in Chiinea Pigs and Bahbifs. — Al- 
though Sanella' has reported that testis hyaluronidase administered in conjunc- 
tion with saline clysis in rabbits significantly increased the rates of fluid ad- 
ministration and absorption, the variability of the results obtained in his study 
does not provide strong eridence for these conclusions. 

It seemed necessarj', therefore, to I’einvestigate the effect of hyaluronidase 
upon the administration of fluid subcutaneousl 3 '. In an attempt to eliminate 
variations between animals, the effect of l^mluronidase was first compared b.v 
giving cl.vsis with and without enzj-me into the hind legs of the same animal. 
This procedure, however, was still not satisfactorj', for it was observed that the 
position of the needle under the sldn influenced the rate of fluid administration 
to a large degi’ce. Since it is impossible to determine when two In-podermic 
needles are subcutaneoush- placed in exacth- the same position relative to 
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tissue elements the foIIo^Ying procedure was adopted to eliminate variations 
r'o poron,.jectio,K Jnc -vas adminialcrod bv drip ' 

a constant bydroslalio prossuic; the bypodciniic needle tvas "“J >" 1’'“'^ \ 

adhesive tape and the rate of fluid entry was determined; aftci the latc ot 
Md intake became constant, hyaluronidase was then injected into the rabber 
tubing connecting the needle and the fluid I’esciToir without disturb^ 
position of the Iniiodennic needle. The change of fluid cntri induced bj 
hyaluronidase wasLted, and the character of the swelling produced by saline 
administration before and after hyaluronidase administration nas ohsened. 


RATE OF 

FLUID INTAKE 
cc. PER 2 Min. 



Fig’. 1, — A~ typical experiment iUustrating the intake of physiologic saline by the sub- 
cutaneous tissues of a guinea pig. In the presence anti absence of hyaluronidase. At constant 
hydrostatic pressure (60 cm. of vrater) fluid was run into the tissues via a 26-gauge needle from 
a reservoir. It will be seen that the rate of fluid Intake decreased in a short time as the 
injected area filled with fluid. When saline was injected into the rubber tubing connection be- 
ttveen the needle and reservoir, no effect on fluid intake was obtained. WTien, however, 4 gg. 
of hyaluronidase were injected Into the rubber tubing, the rate of fluid intake rapidly increased 
and this was maintained for the duration ot the experiment. 


The result of a representative experiment in a guinea pig, using the above 
procedure, is illustrated in. Fig. 1. In this experiment, the hydrostatic pressure 
was held constant at 60 cm. of water, a 26-gange needle was placed subcu- 
taneously in one of the front paws; and the volume of fluid administered per 
two-minute intemml was measured. Under these conditions, saline entered the 
subcutaneous tissues initially at a rate of 0.35 c.c. per minute in tbe first two 
minutes and then declined, so that after ten minutes the fluid intake was near 
zero. At this point it was noted that the injected fluid had formed a raised 
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hard lump, well circumscribed around the point of injection. The pressure 
within the injected ai’ea of sldn was almost sufficient to eompletel 7 offset the 
hydro.static pressui’e of the injection. To control the effect of an injection into 
the rubber tubing connection between the needle and the burrette upon the 
rate of fluid entry, 2.0 c.c. of saline ivere then injected into the rubber tubing. 
It will be seen that the injection of saline alone had no effect in increasing 
the rate of fluid administration during the next ten minutes. Then 2.0 c.c. of 
saline containing 4 jxg. of hyaluronidase were injected into the rubber tubing 
connection. Immediatelj" the rate of fluid intake was increased, and after six 
minutes had increased approximatelj^ three times over the initial rate of ad- 
ministration, i.e., before resistance due to the distention was established. After 
the introduction of hyaluronidase, the injected area, which had been hard 
and well circumscribed, became soft, easilj’- movable, and spread considerabty. 
During the next twenty minutes in which measurements were made, it was 
obseiwed that the rapid rate of fluid administration induced by the enzyme was 
maintained. 

This typical experiment demonstrates that the barrier to rapid diffusion in 
the subcutaneous tissues of the guinea pig can be removed by minute amoimts 
of hyaluronidase, and thus the administration of fluid is facilitated. The effect 
of hyaluronidase to facilitate fluid administration can be evaluated in either 
of several ways. For example, during the twenty-four-minute interval after 
4 i-ig. of hyaluronidase have been introduced, 22 c.c. of saline were administered; 
this represents a rate of administration equivalent to 0.92 e.e. per minute. In 
the absence of hyaluronidase, the average rate was 0.2 e.e. per minute. On this 
basis of comparison, the rate of fluid administration was increased 4.5 times 
b}" hj'aluronidase. Perhaps a better manner of evaluating the effect of hyalu- 
ronidase would be to compare the time necessary to administer equivalent large 
volumes of saline in its presence and absence. To administer a volume of 22 
c.c, of saline with hyaluronidase, twenty-four minutes was required; -without 
liyaluronidase, it would have required approximately six hours to administer 
the same quantity of fluid, assuming that the rate of fluid intake in the absence 
of enzjTne remained constant. On this basis, hyaluronidase increased the rate 
of fluid administration more than twelve times. 

In seven other experiments using the above technique in guinea pigs, it was 
observed that maximal spreading effects -umre produced bj’- the administration 
of 1 to 5 fig. of enzyme, as emdenced bj' the fact that subsequent addition of 
100 [ig. of hyaluronidase did not increase the rate of fluid intake over and 
above the rise induced by tlie initial dose. In five guinea pigs, minimal effects 
were produced by doses of 0.05 to 0.1 fig. of hyaluronidase. 

In general, it was obsen^ed that the effect of hyaluronidase to facilitate 
clysis was significantly influenced by tlie resistance or the “tightness” of the 
tissues. When the initial resistance was higli, hyaluronidase produced the larg- 
est increases in the rate of administration over the initial values. When the 
sldn was “loose” (and the initial resistance -was low) and the rate of fluid entrj- 
in the absence of enzj'me was high, hyaluronidase, while acting, produced less 
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effect on the rate of fluid intake. Tliis proved to he true n-itli both rabbits 
and guinea pigs but this effect of liyalm-onid.nse action in the subcutaneous 
tissues is best obseiTcd in comparing guinea pigs to rab])its. In tlie fomer 
species the subcutaneous administration of saline led to hard, tiglit swellings 
which did not spread readily as the injection was continued. In rabbits, the 
subcutaneous administration of saline without enzyme led to tlic development 
of softer, less weU-circumsci*ibed swellings, which spread much more easily than 
in the guinea pig. 

Toxicittj Studies on Ilyahironidase in Normal Unmans . — With the demon- 
stration that micrograra doses of hyaluronidase mai’kedly facilitate clysis in 
experimental animals, it was necessary, before clinical trial in patients, to test 
the possible toxicity of the enzj'me preparation available to us. After pre- 
liminary testing satisfied us that our hyaluronidase preparation given in doses 
equivalent to 50 to 200 mg. per kilogram in guinea pigs and rats, and 20 to 
50 mg. per kilogram in rabbits produced no toxic reactions, hyaluronidase was 
administered to twelve normal human volunteers (nine men and three women) , 
in amounts assumed to be much higher than the doses which would be neces- 
sary for clinical use in hypodermoelysis. In the fii-st test, seven adult males 
received 2 mg. hyaluronidase in a volirme of 1.0 e.c. intradermally in one arm 
and 1 c.c. saline in the other ann as a control. Following the administration 
of 2 mg. of enzjTne, no significant change in the complete blood count was 
noted during the foUo^ving week. Blood pi’essure and pulse were not affected 
and no toxic action of hyaluronidase was evident. The only tintoward effect 
emdent was that in four of the seven subjects a dull aching pain associated 
nith 'slight erj'thema developed at the sight of injection several hour’s after ad- 
ministration of hyaluronidase. The local reaction persisted for a variable 
period of time, but disappeared in twenty-four hour’s. The local reactions ob- 
served were in no way similar to the reactions character’istic of allergic hj-per- 
sensitmty, which developed in a short time (fifteen to thirtj' minutes) , exhibit 
a characteristic wheal with pseudopodia and a red flare on the peripherj* of the 
wheal, and are associated with itching. The local reactions observed in these 
patients injected with hyaluronidase were of a tsire commonly associated with 
the injection of foreign protein. Since the hyaluronidase preparation we 
utilized is only partially purified, and undoubtedly contains inert bovine testis 
protein, this result is not surprising. 


In the next experiments, the effect of enzjnne concentration upon spread- 
ing activity was studied in six normal adults to determine whether significant 
spreading actirity co^d be obtained with dilutions of enzj-nie insufficient to 
produce the local foreign protein reaction. Three men and three women received 
separate intradermal injections of 0.2 c.c. of solutions of hvaluronidase vary 
ing from 1,000 to 0.1 /.g. per cubic centimeter, in separate areas of the two arms 
The time of wheal disappearance was utilized as a measure of hvaluronidase 
spreading actmty and any local reactions which developed foUowing injection 
were noted. Table I illustrates the results obtained. It -ft-ill he seen that while 
hyaUitomdast in all «t tho concantettoKi nsed decraased the time of Iheal Js 
appearance over the appropnate saline control, as the concentration is incr^lj. 
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Table I. The Spkeabing AcirnTr and the Local Skin Eeactions Produced by Varying 
Concentrations of Hyaluronidase in Adult Human Beings 


HYALUKOKIDASE 
(mg. PER C.C. ■^) j 

NO. 

SUBJECTS i 

MEAN TIME 

OF TVHEAL 
DISAPPEARANCE 
(MIN.) 

1000 

6 

0.20 + 0.06t 

100 

e 

0.7S + 0.17 

10 

6 

3.0 +0.70 

1 

6 

6.1 +1.20 

0.1 

6 

15.0 ±5.6 

0 

6 

65.0 ±S.4 


"FOREIGN protein” SKIN REACTIONS 

RESULTING FROM INJECTION OP 
HYALURONIDASE 


SEVERE I SLIGHT 


ABSENT 


NaCl. 


‘All injections were administered intradermally in a volume of 0.2 c.c. of 0,9 per cent 


fStandard error of the mean. 


the spreading response tends to approach a maximal value. Thus, while there is 
a large difference in time of ivlieal disappearance obtained b5r increasing the 
dosage from 0 to 0.1 /tg. per cubic centimeter there is a progressively smaller 
increase in spreading as dosage is increased, so that there are only small differ- 
ences between 100 and 1,000 /tg. per cubic centimeter of enzjnne. Of interest in 
this connection was the simultaneous finding that while local foreign protein 
reactions occurred in five of the six subjects receiving 1,000 fig. per cubic 
centimeter enzjTue, there was only one case in which a local reaction was 
observed using the 100 /tg. per cubic centimeter concentration, and none with 
the 10 jxg. per cubic centimeter dose, despite the fact that almost equivalent 
spreading effects were obtained udth the lower dosages. 


Table n. The Failure of a Testis Hyaluronidase Preparation to Produce , 

HypERSENSlTmiY IN SEVEN ADULT HUMAN BeINGS 



[ HYALURONIDASE INJECTED | 


! 

SUBJECT 

AMOUNT 

(MG.) 

DATE 

DATE OP SCRATCH TESTS* 

1 

2.0 

0.222 

1/ s/45 
4/20/45 

Negative on 2/4/45, 2/28/45, 4/20/45, 
and ll/lS/45 


0.200 

1/ 8/45 

Negative 4/1/45 

3 

2.0 

1/ S/45 

Negative 3/S/45, and 4/1/45 

4 

2.0 

1/ S/45 

Negative 4/1/45, and 11/15/45 

5 

0,222 

4/20/45 

Negative 11/18/45 

0 

0,222 

4/20/45 

Negative 11/18/45 

7 

0.222 

4/20/45 

Negative ll/lS/45 


•The solution used In the scratch tests contained 2.0 mg. per cubic centimeter of bovine 
testis hyaluronidase. 


To determine whether the doses of h.vahironiclase administered to our group 
of human beings produced hypei’sensithdty, “scratch tests” using a 2 mg. per 
cubic centimeter solution of bovine testis hyaluronidase were performed on 
seven subjects who had i-eceived hyalui’onidase two to ten months previouslsu 
The results, slioum in Table II, demonstrate that the bovine testis hyaluronidase 
given in amounts i-anging from 2.222 to 0.222 mg. hyaluronidase was not anti- 
genic in adult human beings. 

Further Studies to Test Possible Toxicity of II yalurenidase . — Although the 
above findings demonstrated that hyaluronidase, in the doses administered, was 
nontoxic and nonantigeuic in normal adult human beings, before using hyaluroni- 
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dase clinically it was necessary to obtain information concerning the following 
additional points: (a) the minimal enzj-mc concentration required to facilitate 
absorption and administration of subcutaneously injected fluid m humans; 
(b) the duration of time neeessaty to reconstitute the tissue bamer to fluid 
diffusion removed by hyaluronidase; (c) the effect of a liyaluronidase clysis 
upon a distant localized infection, since it is possible that hyalvn'onidase, which 
facilitates spreading of bacteria as well as fluids, might promote the invasive- 
ness of the bacteria and thus enhance the pre-existing lesion-, (d) the possible 
toxicity of hyaluronidase in a patient with lowered resistance in contrast to an 
individual with normal resistance. 

Information concerning (a), (b), (c), and (d) was obtained from studies 
in a coriffenital hydrocephalic patient who had localized infections. As is well 
known, hydrocephalics have a decreased resistance to infection and other stresses. 


Case 1. — A white female congenital hydrocephalic, hospitalized in the Pediatric ward 
at Hahneman Hospital since birth, weighed 6 lbs., 12 oz., eight days after delivery, and had 
a head measnrement of 15 inches. At the time the study was initiated, the patient (103 days 
old) weighed 12 lbs., S oz., and the head measurement was 24 inches. Wliile the patient 
took feedings well, the increase in body weight seemed to be due primarily to the increased 
fluid within the head, since the body size or development did not otherwise appreciably 
increase. The skin of the extremities was extremely thin and “loose” (it could readily be 
picked up). The patient had a noninfcctcd meningocele on the spine, and had bilateral 
infected decubitus ulcers on the parieteal regions of the head. The infections processes had 
been controlled prior to the initiation of the study by frequent boric acid irrigation and 
the application of dry merthiolate dressings. Daring the period of tliirty-one- days that 
this patient lived, four clysis with varying doses of hyaluronidase were administered and 
compared to comparable clysis in the absence of CEzj-me. The fluid administered in all 
instances was 5 per cent glucose in 0.85 per cent saline. Daring this interval, a complete blood 
count was taken daily and rectal temperature measurements made thrice daily. The in- 
fected areas on the head were noted carefully to determine whether hyaluronidase clysis at 
a site distant from the lesion promoted spreading of the infection. 


To determine the influence of hyaluronidase upon facilitation of clysis, varying concen- 
trations of enzyme were administered subcutaneously into one subscapular region. Deaving 
the needle in place, 50 c.e. of dextrose-saline was then injected subcutaneously into the 
enzyme-treated area. The time required to administer this volume of fluid using maximal 
pressure, the character of the lump produced by injection, and the time required for the 
complete disappearance of the injected swelling were noted and compared to the results 
obtained following the injection of 50 c.c. dextrose saline into the opposite shoulder. 


The effect of 2,000 ^g- hyaluronidase injected in a volume of 2 c.c was fir=t studied 
Using this dose of enzyme in the right shoulder, it was observed that’ the injection was 
completed m 75 seconds; the area after injection was soft and easilv movable no seepage 
of tod from the injection hole was noted, and the fluid spread ;rithin ten minutefco 
completely that there wim no swelling indicative of injection. In the other shoulder, which 
had not been treated uuth enz^e, the time required for fluid administration was 2.5 ^utes 
the maected area was Kurd and tense, fluid oozed out at the point of iniection and -d 

n-as “absorbed” in 60 to 90 minutes. After one week, tte effect of a o'o f i ^ ^ 
hy-aluronidaso in facilitating clysis was studied. One week later the ^ o' 

was similarlv determined. It was ob'^rved that the on i of a 2 fig. dose 

lent to tbe ^000 .g. dose: the 2 ptdfjd 

hypodermoclysis- “ produced only a questionable effect to facilitate 


The duraHon of the hyaluronidase action to 
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saline and noting whether the clpsis was administered easily, produced a soft swelling which 
spread readily, and was absorbed witliin fifteen to twenty minutes. The injection of a 
■single, 2,000 i^g. dose of enzyme facilitated clysis five days but not seven days after the 
initial enzyme injection, With the 20 fig. dose of enzjTiie, it was observed that the hyalu- 
roaidase effect to facilitate clysis was evident twenty-four hours after the initial injection, 
but unfortunately the entire duration of the residual activity of the enzyme could not be 
determined. The 2 fig. dose, which produced only a questionable hyaluronidase response 
on the initial clysis, had absolutely no effect on a second clysis given twenty-four hours later. 

In another test, the effect of 20 fig. hj-aluronidase upon the rate of administration of 
h\ podermoclysis was quantitatively determined. Saline-dextrose solution was administered 
by drip clysis from a graduated fluid reservoir into the thigh by a nurse who had no 
knowledge of the experiment. Without enzj-me, 100 e.c. of fluid was administered in forty- 
five minutes, and it was necessary to stop the clysis four different times for varying inter- 
vals of time to permit fluid absorption. After the subcutaneous injection of 20 fig. of 
hyaluronidase into the other thigh, 100 e.c. of fluid was administered in twenty-five minutes, 
and it was not necessary to either slow or stop the clysis. As in the previous clysis with 
hyaluronidase, the injected areas were soft, spread easily, and the fluid was absorbed more 
rapidly as compared to the area injected rvith fluid without enzyme. Thus with hyaluronidase 
the rate of fluid administration was increased approximately twofold. However, as had 
been previously mentioned, the extremities of this subject were very poorly developed and 
the connective tissues loose. Thus, the fluid ran in easily without hyaluronidase, a circum- 
stance which has been previously pointed as tending to decrease the effect of hyaluronidase 
in this reaction. 

During the course of the month, during which four hyaluronidase clyses were performed, 
a total of 2.022 mg. of hyaluronidase was administered, no significant change due to the 
enzyme was observed upon the red blood count, white blood count and differential, hemo- 
globin, or the color index. The temperature remained unaffected. Ho local reactions of any 
tj-pe developed witli any of the enzj-me dosages employed, and no untoward results were 
noted. It was of special interest that the infected decubitus ulcers on the head were in no 
waj' affected by the hyaluronidase clysis administered either in the shoulders or the thighs. 
Finally, the patient died a noninfectious, hydrocephalic death, ascribed to inanition. 

Tins case demonstrates that hyaluronidase clysis administered in an area distant from 
localized infection does not lead to spreading of the infection. Further from this study 
it appears that the order of magnitude of the optimal dosage of hyaluronidase is about 
20 fig., since increasing the dosage 100 times did not appear to produce a significantly 
greafer response, and decreasing the dose to 2 fig. produced only a questionable effect. In 
view of the results shown in Table II, wherein 2,220 Mg. of the enzyme preparation failed 
to be antigenic, it may be inferred that the administration of 20 Mg. of bovine testis hyalu- 
ronidase should not lead to hypersensitivity in patients treated with hyaluronidase clysis. 

Effect of nyaliiroiiidase in Hypodcnnoclysis in Patients. — Thereafter, 
liyaluronidase was utilized successfully in two additional patients. 

Case 2. — A 9-month-old white male was admitted to the hospital with a diagnosis 
of infectious diarrhea. Tlio patient was severely dehydrated and M/6 sodium lactate clj'sia 
was ordered. Using the usual technique for drip hypodermoclysis, without hyaluronidase 
only 75 c.c. could be run into the thigh of one leg in four hours. In the other thigh, 20 
fig. of hyaluronidase was injected subcutaneously in a volume of 1 c.c. Immediately there- 
after, the syringe was withdrami, leaving the needle in place, and the needle was then 
attached to the clysis outfit. In tlie presence of hyaluronidase, 150 c.c. were administered 
in sixty minutes. The follon-ing day clysis was repeated, and although no measurements 
were taken, it was observed that the thigh which received hyaluronidase twentj'-four hours 
previously, still showed a liyaluronidase effect in that the fluid ran in quickly, .and injected 
area was soft, and tlie fluid was rapidly spread and absorbed. Following treatment with 
sulfaguanidine, penicillin, and fluids, the patient made an uneventful recovery, and was 
discharged. 
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Case 3— Y D-montli-old obese white male was admittea to the hospital with a tempera- 
ture of 103° F. at 10:22 P.Jt. The patient had five convulsions lasting from one to twenty- 
five minutes prior to admission. Pliysical findings were negative except for hyperpnea and 
slight evanosis of the lips. Ho was sedated with phcnoharbital and cldoryl hydrate, and 
tliere were no further convulsions. Treatment with penicillin was instituted (20,000 O.vford 
units intramuscularly every three hours). Drip hypodcrmoclysis of salinc-destrose solution, 
administered in the usual way without hyaluronidase, was instituted into the two tliighs, 
but only 50 c.c. could be administered in a two-hour period. Hard lumps were noted at 
the injection site, and it did not appear tiiat the injected fluid was absorbed. The patient 
failed during the next si-v hours so that at 4:30 A.M. ho was in extremis, semicomatose, with 
a temperature of 106° F.; the pulse was feeble, the heart beat was hardly detectable, and 
there was peripheral circulatory collapse with generalized cy.anosis. In an attempt to ad- 
minister fluid intravenously, a “cut down’’ was performed but failed because of the patient’s 
obesity and the peripheral vascular collapse. At C A.Jr., with the patient approaching death, 
10 fig. of hyaluronidase was injected subcutaneously into each thigh, and lear-ing the 
needles in place, drip hypodermoclysis was instituted. Within fifty-five minutes, 400 c.c. 
of saline-dextrose was administered into the thighs. The injected areas were soft, spreading 
was diffuse, and the fluid was readily absorbed within thirty minutes. Tliereafter, treatment 
with aqueous adrenal cortical extract (TTpjohn) was initiated. Initially the dose was 1 c.c., 
administered subcutaneously every hour. After two hours, the dosage was increased to 
1 c.c. per thirty minutes, and then after two more hours, tlie dose was increased to 2 c.c. 
every thirty minutes. 

Within four hours after the completion of the 400 c.c. clysis, the peripheral circulation 
of the patient was much improved, as evidenced by disappearance of cyanosis, an increase 
in shin temperature and pulse. At 11:30 A.M., despite the circulatory improvement, the 
patient was still semicomatose. At 0 P.Jr. the patient was comatose but exhibited further 
circulatory improvement over his condition at 11.-30 -t.sr. At tiris time, petechia of the 
pelvis and groins were observed in association with ecchymotic spots on the left knee and 
a clinical diagnosis of meningococens infection with hemorrhage in the adrenals was made. 
300 C.C. of saline-dextrose solution containing 5 Gm. sodium sulfadiazine was then admin- 
istered by drip clysis into the areas previously treated with hyaluronidase. This clysis was 
completed within two hours. Again the injected areas were soft, spreading was diffuse, 
and the absorption of the fluid was rapid. Treatment with adrenal cortical extract and 
penicillin was continued. Altliough the x>eripheTal circulation was well maintained, the 
patient Trained comatose and at 2 A.ir. of the next morning the child expired. Fost-mortem 
examination confirmed the clinical diagnosis, and there was no evidence that the hyaluronidase 
produced a toxic reaction or contributed to the death of the patient. 


mstJUSSlOX 


The en^Tiie, hyaluronidase, possesses a variety of biologic activities and 
has been related to numerous processes ranging from bacterial invasiveness to 
fertilization of the mammalian ovum.” Thus, hyaluronidase not only produces 
the spreading reaction, but in addition has the activity to (a) deeapsulate cer- 
tain strains of streptococci, = (b) remove the cumulus cells surroundimr the 
omxm of the rabhit.-- and (c) decrease the viscosity of synovial flmcL=° At- 
tempts to n ilize hyaluronidase climeally have been initiated but as yet have 

“ oS “-'s ur ’Tf” « 
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of mesenthelioma of the pleura and peritoneum to facilitate the removal of a 
fluid of honeylike consistency.^ It has been asserted that hyaluronidase was 
successfully used to induce pregnancy in certain cases of sterility.’^ The 
details of this work liave been published in The American Journal of Medicine 
1 : 491 , 1946 . 

In this study, the spreading activity of hyaluronidase has been successfully 
utilized to facilitate clinical hypodemioclysis. The results demonstrate that 
mierogram amounts of a preparation of h 3 mluronidase facilitate the adminis- 
tration and absorption of subcutaneous^ administered fluid in both man and 
e.xperimental animals. This effect of hj’aluronidase seems to be dependent upon 
the state of the subcutaneous connective tissues. Thus when the connective 
tissues are loosely organized, as was the ease in rabbits and our hj’^drocephalic 
patient, hj-aluronidase increased the i*ate of administration about twofold. In 
guinea pigs and two patients where the subcutaneous connective tissues were 
well developed, the rate of fluid administration was increased to a much greater 
extent by the subcutaneous administration of hjmluronidase prior to clysis. 
lATiile quantitative evaluation of the effects of hyaluronidase to increase circula- 
torj’- absorption was not possilde, an indirect, qualitative method, based upon 
the disappearance of the localized swelling produced bj^ the injection of large 
volumes of fluid, clearl^v demonstrated that the enzyme promoted absorption. 
Thus, the swellings produced by clinical hypodennoclysis in enzyme-treated 
areas disappeared within ten to twenty minutes after cessation of injection, 
wliile in the absence of hyaluronidase sixty to ninety minutes were required. 
Inasmuch as the clinical trials of Inmluronidase ivere in infants, no information 
concerning the effect of enzj'me in reducing the pain of hj^iodermoclysis was 
obtainable. While the patients appeared to be less troubled b.v ch'sis in hyalu- 
ronidase-treated areas, direct evidence that hjmluronidase prevents pain due 
to distention produced bj^ fluid administration was obtained in our studies with 
normal adults who received an intradermal injection of 1.0 c.e. saline, mth and 
without hyaluronidase. Without enzjmie, this volume of fluid introduced intra- 
cutaneously produced intense pain which persisted for ten to fifteen minutes, 
while the same volume administered ndth hyaluronidase produced no pain at 
all. Further work with older children and with adults will be necessary to 
determine whether the pain resulting from distention produced by clj'sis is 
completely or onlj’- partially removed b}' hjmluronidase. Our studies demonstrate 
that the administration of 0.2 to 2.2 mg. of hjmluronidase to human volunteers, 
or 10 to 100 times the dosage required for ctysis, failed to induce hypersensitivity 
in seven adult human beings. Thus, the effect of hjmluronidase in facilitating 
clinical hj^podermoclysis is obtained with such small doses of enzyme extract 
(approximate!}' 10 to 20 fig.) that no hypei’sensitivity to testis protein results, 
although the enz^-me preparation available to us is antigenic in guinea pigs. 
AWiile admittedly it would be clinically desirable to have available a non-anti- 
genic hyaluronidase preparation, this possibility remains for further biochemi- 
cal investigation. In the meantime, the enz}'me in its present degi’ee of purity 
would appear to be suitable for further clinical trial. 
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Since liyaluronidase promotc-s spreading of bacteria, as •svell as the fluids 
used in ciysis, the finding that liyaluronidase clysis in one of our patients did 
not enhance a pre-existing localized infection at a site distant from the injected 
area is important, since it demonstrates that the presence of a localized infection 
does not contraindicate the use of enzyme as an aid in clysis. This clinical 
result eonfinns the prem’ous findings of Sannella' ivho demonstrated that hyalu-i 
ronidase-saline clysis failed to enhance an experimentally induced Stapliylocoo 
CHS aiiretis infection in rahhits. An explanation for the failure of a hyaluroni- 
dase clysis to affect a localized infection is afforded hy the finding that liyalu- 
ronidase injected into normal skin diffuses around, hut not through, an area of 
skin containing a fibrin harrier.'^ This rc-sult, taken together ivith the finding 
that hyaluronidase injected directly into an area containing fibrin can penetrate 
the harrier, demonstrates that enzjTne injected into normal .skin diffuses in a 
path of least resistance and conscfiuently does not pass through an area of skin 
containing a fibrin harrier. Since the localization of bacteria is due in large 
part to fibrin depasition in the lymphatics and the interstitial spaces in infected 
skin,^° an e.xplanation for the absence of any liyaluronidase effect upon a pre- 
. existing localized infection is erident, 

"While this report has dealt nith the usefulness of hyaluronidase in facili- 
tating the subcutaneous administration of large volumes of salt solutions (vritb 
and irithout glucose), hyaluronida-se may also he useful for the subcutaneous 
administration of large amounts of plasma and drugs. We have found that in 
newborn infants the swellings produced by the .subcutaneous injections of 30 
c.e. amounts of plasma with hyaluronidase disappear within six:ty minutes; 
without enzyme, six to twenty-four hours are required before the swellings dis- 
appear. While as stated previously, it is not possible to deduce accurately 
from this tj-pe of data the rate of circulatory absorption of the subcutaneously 
administered plasma, it seems clear that plasma absorption is likewise facilitated 
hy hyaluronidase. This finding may be of some importance in those clinical 
conditions snch as infectious diarrhea, where pla.sma must he administered, and 
where recourse to the intravenous route is difficult. 


SUAIALARY 


1. INIicrogram amounts of a bovine testis hyaluronidase preparation mark- 
edly facilitates the administration of hj'podermoctysis in experimental animals. 

2. The administration to human volunteers of milligi-am amounts of the 
hyaluronidase pi’cparation produces no toxic reactions aside from a nonspecific 
transient foreign protein reaction. These reactions do not occur when the 
dosage is decreased to 200 /xg. 


3. Milligram doses of enzjme did not produce hypersensitivitv to bovine 
testis proteins m the volunteer subjects, although the preparation in lar-er 
doses IS antigenic in guinea pigs. 

<1. In three patients, hyaluronidase administered subcutaneouslv in a 
dosage of 10 to -0 ,ig. markedly increased the rates of absorption and^ admin 
istration of hj-podermoclysis ^ith no untoward reactions. 
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5. In one patient, the administration of hyaluronidase clysis did not in- 
fluence a pre-existing localized infection. 

6. In another patient with circulaton- collapse, .the circulation was restored 
successfully after ordinaiy hypodermoelysis and an attempted “ciit do'wn” for 
intravenous administration failed. 

7. It is suggested that hyaluronidase deseiwes further clinical trial and 
studj- as an aid in hn^odermoclysis. 
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LUNG CALCIFICATIONS AND HIST0PLAS:MIN'TUBERCULIN 
SKIN SENSITIVITY 

L. AY. SoNTAG, jM.D., .VXD John E. Allex, AI.D. 

Yellow Spkixgs, Ohio 


R ecent studies have demonstrated a relation-ship between histoplasmin 
skin sensitivity and lung calcification. As a part of the Fels Research 
Institute’s longitudinal study of 200 normal southwestern Ohio ehildren, ehest 
s-rays and skin sensitivity tests have been done. Because of the serial nature of 
this research pi’Ogram, which includes these yearly chest x-rays from birth, 
certain of the data seem peculiarly suited to a study of the relationships of 
histoplasmin skin sensitivity to lung calcification and other factors. 

In the past ten or fifteen years there has been an increasing interest in the 
etiology of pulmonary calcification. There have been many reports in the lit- 
erature concerning the discrepancy between tuberculin-positive skin reactions 
and the presence of pulmonarj* calcifications. It has been shou-n’'^ that from 
27 to 83 per cent of young individuals, living for the most part in or adjacent 
to the eastern slope of the Jlississippi River basin and the bordering states of 
the'westem slope, have demonstrable pulmonarj’ calcification previously accepted 
by most roentgenologists as indicative of healed primary tuberculosis. Yet, 
less than one-half of the individuals with lung calcifications were found to have 
positive tuberculin reactions. 

Thus, the classification of the significance of lung calcifications has re- 


mained a challenge to investigators. Several years ago, Cox and Smith^ and 
Aronson and associates’^ .showed that coccidioidomycosis could produce pul- 
monary lesions which calcify and produce x-ray findings identical with those of 
primary pulmonary tuberculosis. However, the occurrence of coccidioidomyco- 
sis seems to be limited for the most part to certain areas of the west. Christie 
and Peterson’-’ and Palmer® have shown that there is a high correlation between 
positive histoplasmin cutaneous sensitivity reactions and the presence of pul- 
monary calcifications in individuals who do not react to tuberculin. These find- 
ings are in accordance with the suggestion of Smith’ that histoplasmosis occurs 
most frequentlj in those areas in which the incidence of pulmonary calcifica- 
tion with negative tuberculin reactions is high. They have suggested that ap- 
parently a nonfatal form of histoplasmosis does occur and can produce intra- 
thoracie calcifications. They have further shovm that in their series the in- 
cidence of positive histoplasmin reactions far outnumbers the incidence of posi- 
tive tuberculin reacRous in individuals with pulmonary calcifications Ob- 
ser.-alions bj- tteso mvestisators hav, also shown that some mtlmcinals with 
pulmonary ealcfications react neither to tubereulin nor to histoplasmin The 
p^o o£ tins paper .s to present farther ohserrations pertinent to the 
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of lung calcification. Along ivith incidence of lung calcifications and positive 
tuberculin and histoplasmin skin reactions, it ivill deal with sueli questions as : 
(1) age of appearance of lung calcification; (2) age of appearance of lesion 
preceding calcification; (3) age difference in positive histoplasmin and tuberculin 
skin reactions, and the progressive changes in patterns of preealcification lesions 
and calcification. 


Table I. Pels Children by Age Group Showing Reactions to Tuberculin and 

Histoplasmin 


AOE WHEK TESTED^ i 
(YR.) 

i 

NO. TX 1 
GROUP i 

1 

tuberculin- 
positive 1 

1 

inSTOPLAS-UIX' , 
I POSITH'E 1 

1 TUBERCULIN- 1 
POSITIVE AND 
mSTOPLASmN' , 
POSITIVE 1 

TUBERCULIN- 

negatiit: and 

HISTOPLASMIN- 

NEGATIVE 

1 NO- 

1 % 

1 NO. 

1 % 

1 NO. 

1 % i 

1 NO. 

1 % 

Under 5 

4a 

3 

6.7 

5 

11.1 

1 

2.2 

38 

84.4 

5-9 

53 

1 

1.9 

25 

47.1 

0 

0 

27 

52.9 

10-14 

50 

13 

2G.0 

32 

64.0 

11 

22.0 

16 

34.0 

15-19 

22 

9 

40.9 

14 

6,3.6 

6 

27.2 

5 

22.7 

Total 

170 

26 

15..3 

76 

44.7 

IS 

10.5 

86 

51.i 


•No children less than one year of age were tested, and those whose parents refused skin 
tests were omitted from the study. 


STUDY GROUP AND MATERIALS 

The children who are studied at the Pels Besearch Institute are so-called 
“normal children.’’ Since almost all of them have been admitted to the study- 
prior to birth, they obviously are unseleeted uith regal'd to such factors as 
health and grovdh progress. The children and their families live in cities, small 
to^vns, and rural areas, "While the “Pels population’’ is higher than both the 
national average and the Ohio average in economic status, the group includes, 
nevertheless, children from all economic levels and from all tjrpes of homes. 
The age distribution is shoivn in Table I. 


Table IT. The Occurrence op Sensitivity to Tuberculin and Histoplasmin, and the 
Presence of Intrathoracic Calcifications in Pels Children 


i 

tuberculin-positive 1 

histoplasmin- 

POSITIVE 1 

NO. SHOWING 
INTRATHORACIC 
CALCIFICATIONS 

NO. EXAMINED j 

1 NO. 

1 % 1 

1 NO. 

1 % 1 

NO. 1 % 

170 

26 

15.3 

76 

44.7 

103 60.6 


Because of the longitudinal principle of the study, serial chest x-ra 5 's have 
been taken on most chiklren at 1, 6, 12, 18, and 24 months, and at yearly inter- 
vals thereafter. On some of the children the early x-i-ays were taken at 1, 4, lO^/l, 
161/4, and 22 months. Tlie films are chest-size, taken at 6 feet. The serial nature 
of these x-rays makes possible not only a diagnosis of presence or absence of 
lung calcification but also a study of the progressive changes in the lung from 
the time of the initial lesion through the period of calcification. Often we have 
come to recognize the true nature of the initial lesion only when the soft tissue 
changes began to be supplanted by calcification. Thus, a lung marldng which 
in a 4-montli x-ray was taken for a blood ves.se], may have become at 10^^ 
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months a definite spot of consolidation, and by 22 months may have begun to 
calcify. The serial x-raj's have made it possible, therefore, to ohsen-e the nature 
of the initial lesion, its progress and period of existence before calcification, and 
to learn as well of any progressive calcification in later years or of any re.sorp- 
tion of e.xistiug calcification. 

Single x-rays of the chests of both parents have been taken, and since theie 
are as many as seven siblings in a familj*, almost all of whom liave been serially 
x-rayed and skin tested, sibling incidence of histoplasmin I'cactions may also 
be studied. Physical examinations at .si.x-month inteiwals since birth, as well 
as continuous illness records, constitute part of the material. 

AH children included in the stud}- were given fii'st strength (.00002 mg.) 
Purified Protein Derivative intradermally on one am and histoplasmin, Yio c.c. 
of 1:1,000 on the other. These reactions were read in seventy-two hours- If 
the tubei'culin was negative, the second strength (.005 mg.) was given. If both 
strengths of tuberculin and the histoplasmin gave negative tests, and if pul- 
mohar}' calcifications were present, the child was tested with Yo of 1 :1,000 
e.xtract of Jlaplosporangiinn parvum and the same quantity of blastomycin, an 
extract of the fungus Blasfomyccs dcnnatidcs.^ lYhile the .x-rays of these chil- 
dren wei-e taken at frequent intervals from birth on, all of the skin test-s, the 
results of which arc shown in accompanxing tables, were done during the year 
1946. Many additional tuberculin skin tests were done on most of these children 
earlier, particularly on those hartng heary lung calcifications. In no instance 
has a tuberculin skin test found positive at one application become negative 
at a later one. Perhaps by chance, aU of those children nith heavily calcified 
areas and negative tuberculin tests at an early age have, in everj- instance, con- 
tinued to have negative tests. 


RESULTS -VXD DLSCUSSIOX 

One hiuidred and seventy children, all one year of age or older, were tested 
with tuberculin and histoplasmin. Twenty-six (15.3 per cent) reacted to 
either .00002 or .005 mg. of Purified Protein Derivative. Seventy-six (44.7 per 
cent) reacted to histoplasmin, 1 :1,000. One hundred and three (60.6 per cent) 
children had demonstrable pulmonary calcifications. These -results are shown 
in Table II. Thej demonstrate the greater incidence of sensitivity to histo- 
plasmin than to tubercidin. These findings are in accord with the results of 
similar series reported by others,^- = and emphasize the fact that many more 
calcifications occur in tuberculin nonreactors than in tuberculin reactors. 

In Table I the age distribution of the children in relation to their reactions 
is shorn. Tliese results show an increase in positive tuberculin reactions tmtil 
a maximum of 40.9 per cent in the 15- to 19-year age group is reached, with the 
exception of the o- to 9-year period, wliich shows a drop (not statisticaUv 
secant). The increasing incidence of pulmonarj- calcifications is much more 

service through th?counesi-'^ot 'm.^Catroll ® United States Public Health 

v-A.rou i-aimer. for -whose help -we are deeplj- Indebted. 
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rapid and far exceeds the rate of increase in positive tuberculin reactions. This 
relationsliip is shoivn in Fig. 1. In the older age groups, hoivever, the incidence 
of pulmonaiy calcification appears to flatten ouf, while the tuberculin reactions 
continue to increase. It is interesting to note that the incidence of calcifications 
witli negative tuberculin and histoplasmin reactions changes little after the age 
of 5. This fact suggests that the etiologj^ of these lesions is distinct from that 
of the tuberculin-histoplasmin groups, and is not merely a lag in the develop- 
ment of sensitivity to these agents. The graphic picture is very similar to 
Christie and Petei'son’s presentation,® except tliat the onset of the calcification 
exceeds the development of the histoplasmin sensitivity, in contrast to theirs, 



Tuberculin positive Tuberculln-histoplasraln negative 

■with calcifications 

Histoplasoln positive Total with calcifications 

Fig, 1. 

whicli shows a lag of calcification in relationship to histoplasmin reaction. We 
assume from our data either that the onset of sensitivity to histoplasmin lags 
behind the onset of calcification or that many calcifications are due to causes 
other than histoplasmosis infection. The similarity of the histoplasmin and 
calcification curves is striking, as is the nonsimilarity between the tuberculin 
and calcification curves. These same similarities and dissimilarities were em- 
phasized by Christie and Peterson.® 
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Twiv 111 Fn.s CiiiLDr.E.v Arroi!i.i-vo to Rfactio.v With TuiiEncuux axi. nssTOi'iASMtx 
Axo rnr pScf or- IxTcxmoirAric CAi.riK.rATioK rx Thf.sk. Kfactok.s 


rrpE or rwactiox 

1 KO. 1 

Tr 

WHOLE or.orp 

j XO. WITH ] 

! CALClFICATtO.V 

% IIKAITIOX 
OROl'-P WITH 
OAI.CIFJCATIOX 

Tuberculin ~ 
Histoplasmin - 

IS 

lO.G 

15 

83.3 

Tuberculin -f 
Hi.stoplasmin - 

8 

4.7 

0 

75.0 

Tuberenlin -- 
Histoplasmin 4 

aS 

34.1 

.49 

84.4 

Tuberculin - 
Histoplasmin - 

SC 

50,0 

33 

38.3 

Total 

170 

100.0 

103 

00.0 


Table III shows the number and percentage of children according to the 
reactions to tuberculin and liLstoplasmin and the presence of calcifications in 
these reactors. A larger percentage of histoplasmin reactors liar'e calcifications 
than do tuberculin reactors. As high an incidence of calcifications occui-s in 
the group which are positive to both histoplasmin and tuberculin. Again these 
results are similar to those of Chri.stie and Peterson. A larger percentage of 
our reactors have pulmonary ealcification,s than do thase in their sei'ies. A 
part of this difference may he attributable to the gi’eater ease and certainty of 
recognizing calcification from- a .series of plates. Often a calcification may show 
up on fom- x-ray films, but because of po.sitioning or slight movement, may be 
doubtful on the fifth. 

Table IT reveals the rather striking fact that thirty-three children with • 
pulmonary calcifications reacted neither to tuberculin nor histoplasmin. Since 
all positive histoplasmin reactions yielded areas of induration and ein-thema of 
more than 5 mm., we feel that stronger strengths of histoplasmin probably 

Table IT. HiSTOPLASJtix .vsd Tcbekcclik Eeactioxs ix 103 Fees Chilbrex IVith Pfl- 

ArO.VAEV C-u.cincATJO.v 

I XO. WITH % with 

FCIAtOXARV C.VLCIFICATIOX .^XP j C.\LCinC-\1TOX' rALCIFIC-\TIOX 


Histoplasmin -f, Tuberculin + 15 14,5 

Histoplasmin 4, Tuberculin - 49 47^5 

•Subtotal Histopla'-min + 04 62.1 

Tuberculin +, Hi.»loplasmin + 15 14.5 

Tuberculin 4, Histoplasmin - 6 a'g 

Subtotal Tuberculin + 21 20.3 

Histopla.smin Tuberculin - 33 30 q 


would not have resulted in a significant number of positives. lYe have assumed, 
therefore, that other etiological agents are responsible for calcifications in this 
group. 

Table V shows the results of testing these thirty-three children with hap- 
losporangm and hlnstomycin. One of these children, a girl of 14 ivitli nrom- 
mont calcifications, reacted severely to both blastomycin and haplosporJngin. 
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Table V. Results or Testing Thirty-Three Children With Intrathoracic Calcifications, 
But With NEGATira Tuberculin and Histoplasmin Reaction to 
Haplosporangin and Blastomycin 


xo. 

1 POSITIVE HAPLOSPORANGIN | 

POSITIVE BLASTOMYCIN 

33 

1 

2 


The eliild had what coiTesponds to a 4rf tuberculin reaction at the site of the 
tests. She likewise had tender axillarj* adenopathy, fever, and general malaise. 

INCIDENCE IN SIBLINGS 

Of the 170 children skin-tested, the majority have one or more siblings in 
the tested groitp. There are a number of families with three siblings, a few with 
four, and one with six children whose tests and x-ra3’s constitute a part of our 
research data. It is, therefore, possible to determine whether siblings show the 
same reactions, either positive or negative, with greater incidence than is found 
in the group in general, either in tenns of skin tests or calcification. 

Histoplasmin Tests. — Bj’ pairing every sibling against each of his other 
siblings (108 pairs), we find that in 34 per cent of the cases when one sibling is 
negative the other of the pair is also. This is against an unselected group ex- 
pectanej' of 31 per cent. Of those pairs in which one is positive, 23 per cent 
showed both positive, against an unselected gi’oup expectanc3^ of 20 per cent. 
By the method of Chi Square, these differences are not statistical^’' significant. 

Calcifications . — When one of a pair of siblings had calcification, the other 
had calcification in 43 per cent of the cases, against a normal expectanc3^ of 37 
per cent. When one sibling was negative, the other was also negative in 22 per 
cent of the cases, against an expectancy of 15 per cent. Both of these figures are 
statistically significant, with a probabilit3’^ of .02, or 2 chances in 100, that the 
difference is accidental. Since the histoplasmin shows no familial factor and 
the calcification does, its familial factor must be the result of tuberculosis and 
other cross-infectious conditions. 

Previous to the eurrentl3^ accumulating knowledge of tlie prevalence Jind 
distribution of positive slnn reactors to histoplasmin, histoplasmosis was Imovm 
onl3' as a fairl3' rapidh^ progressing, nearl3' alwa3^s fatal disease. This fact 
has constituted a part of the basis for doubt as to whether positive histoplasmin 
skin reactoi-s, who were not apparentl3’^ ill, aetualh- had been or were infected 
witli the organism Histoplasma caijsulatnm. While none of the children in our 
group presented ain* .s3’mptom s3mdrome in 3113- wa3' comparable to those re- 
ported for proved acute cases of liistoplasmosis, we do believe that it is premature 
to &a3' that all of our cases are com plot eh’ as3Tnptomatic. Tliere is a strong sug- 
gestion from the serial growtli data and illness histoi'ies of these children that 
their growth progre.ss and health pattern ma3’ be significantl3- different from the 
negative histoplasmin reactors. An anah’sis of an3' such differences null form 
the basis for a future paper. 

X-RAY INTERPRETATION 

The serial nature of our chest x-raA's permits us to stud3’ the develojmient 
of pulmonaiy calcifications from the precaleifieation or infiltrative stage to the 
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completely ealeified lesion. As previously stated, we are able to distinguish 
much more clearly between false calcifications, i.e., bronchi and blood vessels on 
section, and artifacts, by studjdng tlic serial plates, than would have lieeii pos- 
sible had only one roentgenogram been made. Progress of the lesion, increases in 
density, and elimination of difficulties due to position or slight motion, all added 
to accuracy of determination of calcification. 

ParenchjTiial lesions occurred much more frequently in the bases than in 
the apices, although they did occur in both. Initial lesions varied from fuzzj, 
fan-shaped extensions and exaggerations of linear markings into the peidphery, 
to round areas of definite consolidation, often 2.5 cm. or more in diameter. Such 
lesions show beginning calcification twelve to fifteen months later and are 
heavily calcified in two or three years. Calcification of hilus glands draining 
.such initial lesions often does not occur ruitil two and one-half or more j'ears 
later. Fig. 2 shows an interesting sequence of the progress of the lung lesions 
in a child strongly positive to histoplasmin but repeatedly negative to tuberculin. 
His i-month x-ray (not shomi) suggested a floeculent exaggeration of lung 
markings into the peripheries from both limg roots. From this single x-ray 
one could not be sure that the lung markings were abnormal. There was no 
hilus calcification at tliis time. His IQi^-month x-ray (Fig. 2, A) showed quite 
clearly this floeculent picture extending out from the lung roots. There was 
a suggestion of beginning caleifieation in the left hilus at 16i/^ months. At 22 
months (Pig. 2, B) there was definite calcification of the suspected area in the 
^ left hilus and an equallj- dense calcification in the right hilus. At 34 months 
(Pig. 2, C) there was a pneumonic patch of eonsobdation, 2 cm. in diameter, in 
the left base at the eostophrenic angle. At 45 months this area was just begin- 
ning to calcify. At 57 months the calcification was increasingly dense but not 
so dense as it was at 6Yo years and not nearly so dense as at 8^ years. At 
BVa years (Pig. 2, H) there was first seen the beginning calcification of a large 
hilvrs gland on the left, a condition which had progressed markedly by the age of 
yeai-s. This large area of calcification seemed to be the result of drainage 
from the earlier area of pneumonic consolidation in the left base. The calcifica- 
tion in the left base, which was quite dense, was much smaller than the original 
consolidation. 


This sequence of events, repeated with variations in the series of x-raj's of 
other children, has a number of interesting implications; some of these are: 


1. That the infection producing tlie calcification often occurs at a vei’y 
early age. In our series there are nine eases in which the soft tissue changes 
are present at IQi/o months of age. Thirty were present before the age of 
24 months. Age of onset is shown in Table VI. 

2. That there is a considerable lag bet\veen the initial soft tissue lesion 
111 the parenchjTna and calcification. 


3. That there is often a lag of two years or more between a soft tissue 
lesion and a hilns calcification, 

. the proee.ss is often a progressive one, showing new soft tissue 

lesions and additional areas of both pareneln-mal and hilus calcification over 
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Table VI. Age at Onset of Pui.iionaey Lesion Eesdlting in Pdlmonaet Calcification 




vn. 

AGE ONSET LESION 1 

age onset calcification 


NO. 

CALCIFI- 

(MO.) 

(MO.) 

RESULT i 

REACTORS 

CATIONS 

0-24 |25-4S|49-72|ovek 72i 

0-24 |25-4S|49-72|ovek 72 


Histoplasmin 

Tuberculin + 18 15 4543 0636, 


Histoplasmin 

Tuberculin 


58 


49 


10 24 10 


4 4 15 18 12 


Histoplasmin 
Tuberculin + 8 


6 


3 2 1 0 


2 13 0 


Histoplasmin - 

Tuberculin - 86 33 13 13 4 3 3 14 10 6 

Total 170 103 30 44 19 10 9 36 34 24 


a period of six or more j’^ears. There are many such progressive cases in 
our gi'oup. 

5. That calcification itself often appears very early. Of the 103 cases 
showing calcification, it was apparent and verifiable from later x-rays in 
nine cases in the first 24 months of life. In forty-five it was present at or 
before the 48-month x-ray. 

This earlj’’ calcification is in sharp contrast to the findings of Christie and 
Peterson, the difference probably being due to the group and perhaps partially 
to an increased facility of recognition by reason of our serial plates. 

We attempted from our study of the serial x-rays to establish some criteria ' 
which would allow us to distinguish between the calcification pattei’ns of the 
positive histoplasmin and tuberculin reactors. We were unable to do so, since 
identical patterns could be found in individuals who reacted to tuberculin, 
histoplasmin, or neither. There Avas, however, a tendency for calcifications as- 
sociated with positive histoplasmin reactions to be: (1) multiple in the 
parenchjona, often with calcifications present in upper lung fields and apices; 
(2) early in onset, frequently with the initial lesion appearing before one year 
of age, the majority before 4 years of age; (3) preceded occasionally by a pneu- 
monic infiltrate early in the infection; (4) progressive nuth the development of 
new lesions and calcifications over a period of years (eighteen of the fort 5 ’^- 
nino calcifications of the histoplasmin positive group Avere of this nature) . 

SUMMARY 

We have presented the results of our inAvstigations of the serial chest x-rays 
and histoplasmin-tuberculin sensitiAuty reactions in 170 essentially “normal” 
southAvestern Ohio children. On thirty-three children AAuth positive calcifica- 
tion and negatiA’C skin reactions, aa-g liaA'e applied haplosporangin and blasto- 
mycin skin tests. We have re-emphasized the findings of other inA’estigators 
that a far greater number of children are sensitive to histoplasmin than to 
tuberculin, and that the incidence of pulmonary calcification is much more 
closely associated with the incidence of histoplasmin sensitiAuty than with 
tuberculin sensitiAuty. There is a much closer association betAveen the onset 
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f>f the calcification and the development of histoidasniin sensitivity than be- 
tween calcification and the development of tuberculin sensitivity . A consider- 
able number of calcifications occur in children negative to both histoplasmin 
and tuberculin. One of the.se was associated with a positive bla.stomycin tc-st 
and one with positive haplo.sporangin plus a positive blastomycin test. In oui 
series there is a tendency for familial distribution of positive lung calcifications, 
but not of positive histoplasmin skin reactions. 

The majority of the calcifications in our study have their soft ti.s.sue changes 
before 48 months of age. 3Iany of these can be traced back to the early montlis 
of life. Infiltrates and occasional round areas of consolidation are the pre- 
cursors of the calcifications in the parenchyma. Progressively appearing new 
lesions followed by new calcifications both in parenchyma and hilus are often 
seen in histoplasmin-positive children over a period of several years. 

COXCLUSIOXS 

1. A study of serial chest x-rays and eutaneons sensitivity to histoplasmin 
and tuberculin re-emphasues the close relationship between hi.stoplasmin re- 
actors and pulmonary calcifications in children. 

2. The onset of infections producing lung calcifications in our group is 
very early. 

3. Blastomyces dermatides and Haplosporangium parviim may play a 
minor role in the etiology of pulmonary calcifications in this area. 

4. Pulmonary calcifications are apparently nonspecific reactions to a vari- 
ety of organisms. Cutaneous sensitivity tests and procedures other than roent- 
genologic must be employed to make an etiological diagnosis. 

5. Pulmonary calcification in positive histoplasmin reactors is not infre- 
quently continuous over a period of six or seven years, with new precalcarions 
and calcarions lesions appearing after months or years. This radiologic pic- 
ture suggests that the aetivitv- of the hi.stopla.smin organi.sm in the body may 
remain active for very long periods. 
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CEPHALIN-CHOLESTEEOL FLOCCULATION IN PEBJIATUEE 
INFANTS AND CHILDEEN EECEIVING IMMUNE GLOBULIN 


George E. Prixce, M.D. 

GiVSTONU, N. C. 

S INCE IlangeF first described the cephalin-cholesterol floeeidation for aid in 
diagnosis of liver disorder’s, its use for this purpose has become extensive. 
Tliere are, however, manj’- factors which maj"- influence the test, producing posi- 
tive results. Exposing the mixed material to light,- marked changes in tem- 
perature, including refrigeration of the serum,® failure to prepare fresh ceph- 
alin-cholesterol solution, and the presence of traces of hea%y metal or strong 
acids, will give errorreous flocculation. In pediatric px’actice, we are confronted 
with at least two other examples of a positive test being obtained where no 
liver damage has been foiuid. The first and most common example is in refer- 
ence to the serum of the newborn. Salmon and Eielunan® demonstrated that 
the flocculation was positive in all newborn infants studied, and remained so 
duiing the firet week. These workei-s found that the mother’s serum also gave 
positive results during this same period. There was no relation to icterus or 
general condition of these infants, and the reaction became negative at approxi- 
mately the same time in each. All the reported infants were full term and 
weighed above 2,500 Gm. 

It was decided to ti’j" the flocculation on the blood of a limited number of 
premature babies. Blood for the expei’iment was obtained from the external 
jugular vein. The test was perfoi-med as described by Hanger, using 0.2 c.c< 
of a cephalin-cholesterol emulsion. This emulsion was prepared from a eephalin- 
cholestei’ol mixture dispensed by Wilson Laboratories, Chicago, 111. The mix- 
ture contains 100 mg. of partially oxidized cephalin and 300 mg. of cholesterol. 
It was dissolved in 8 c.c. of anesthesia ether and 1 c.c. of the ether solution 
was added to 35 c.c. of distilled watex*. The aqueous emulsion then was allowed 
to simmer below boiling imtil a final volume of 30 c.c. was reached. This 
emidsion was brought to room temperature before using and was prepai’cd on 
the day the tests were performed. After adding 1 c.c. of the emulsion to the 
diluted serum, the solution was placed in a dark place at room temperatxire 
and flocculation was noted in twenty-four and forty-eight hours. One plus to 
4-1- reactions were recorded, depending on how clear the supernatant fluid 
appeared. A 4+ reaction was recorded when all the cephalin-cholesteral had 
settled to the bottom of the tixbe. 

The I’esults, which were rather inconsistent, are shown in Table I. All 
the sera from these premature infants gave positive tests shortly after birth, 
but the duration of the reaction varied. As was also noted by Salmon and 
Richman,'’ there appeared to be little correlation to jaundice or to the general 
condition of the patient. The triplets (patients 1, 2, and 3) gave similar reac- 
tions during the time all were lirfng. The two that survived became negative 
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Table I. CEriuMK-CnoLESTEROL Flocculatiok in' PiuiMATtntE I.vtAhTS 
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P.VTIENT 

i 

[ .\GE 

WEIGHT I 
(GM.) 1 

ICTEP.fS 

1. 

30 hr. 

1,260 
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6 ‘lavs 

1,440 

0 


13 days 

1,40.3 

M 
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30 hr. 

1,305 

0 


G davs 

1,215 

0 


13 days 

1,100 

*f 

3. 

30 hr. 

3,500 

0 

4. 

12 hr. 

1,620 

0 


6 davs 

1,440 

-r 


11 davs 

1,575 

0 


15 days 

1,0SS 

0 

5. 

2 davs 

2,340 

0 


7 Hays 

2,205 
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CEPHALIN ELOCCELATION 


2 days 

6 days 

10 days 

2 days 

7 days 

11 days 
16 days 

2 days 
11 days 
15 days 
19 days 


1 , 01.1 

915 

945 

1,600 

1,635 

1,63.5 

1,711 

1,6SS 

1,603 

1,603 

1,031 
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0 

X 

6 
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J- A 
' 6 
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0 

0 

0 
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*f' “f* 

+++ 

+ 


± One o£ triplets 


One of triplets 
A triplet, died third day 


Died at eight days 


+ l-f 

1 + T 
0 

+ + -!- 

A a- J- 
1+1 


+ + + 

i-AA i- 
' ' ’ 0 


++ 

+ + 

++ 

0 

+++ Diarrhea present 
+ + + Plasma gi ven int ravenously 
+ + + ■ 

++ + 


at about the same time. Only one premature infant (patient S) had a positive 
test after the second iveek, and this patient received several injections of human 
pla.sma for treatment of diarrhea. 

hloore and assoeiate.s*’ stated that in disease, a positive flocculation may 
he obtained with a serum due to any of the following alterations : (1) increase 
of gamma globulin in such quantity that there is insufficiency of the normal 
components of the seram albumin fraction to inliihit the reaction; (2) diminu- 
tion of the serum albumin fraction below initial levels necessary^ to inhibit the 
reaction; (3) diminution in the flocculation inhibiting properties of the albumin 
fraction. There are many alterations in the newborn infant’s blood which are 
peculiar to this period of life, and one of these is the high titer of antibodies 
carried over from the maternal circulation. Since the gamma globulin fraction 
represents some of these antibodie.s, the globulin fraction is increased. Whether 
tiiis is adequate to explain the positive flocculation can be proved only by 
accurate detemiination of the gamma globulin and albumin in the infant at 
the lime the flocculation is perfoi-mcd. This also should be obtained in the 
mother, since it has been found that her flocculation is positive during the same 
period of time os that of the infant. 

As sngge.sted above, gamma globulin and albunrin fractions present in the 
patients sorvim probably influence the degree of flocculation. The gamma 
globulin appeals to produce positive re-sults, while the albumin has an inhihitoxn- 
oheet. Recently, gamma globulin, for the prevention of mea.sles has become 
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widely used. The idea was conceived that large dosages o£ this preparation 
might influence the outcome of the eephalin-choleslerol flocculation. To see if 
this were true, ten patients were given gamma globulin intramuscularl} , and 
blood was removed from tlie patient twenty-four and forty-eight hours latei. 
At the same time, a dilution of the gamma globulin preparation used in each 
ease was tested to find the lowest concentration necessaiy to produce a positive 
test in vitro. Tliis was found to vary markedly with the pi'oduct. The first 
five patients received Armour’s immune globulin and the remaining patients 
received Cutter’s* immune globulin. W*hen 0.2 c.c. of the diluted mateiial was 
used, .it was found that dilutions of Annour’s globulin below 1:300 was nec- 
essary, while the Cutter's globulin was active in vitro in 1:800 to 1:1000 dilu- 
tions. It was soon noted that different preparations of the cephalin-cholesterol 
water suspension varied in their sensitivity, and a control of distilled water 
and a known positive serum was necc.ssarj- to evaluate the experiment. The 
procedure was performed in the .same manner as described above for the pre- 
mature infants, with the exception that the blood was usually obtained from 
the anteeubital fossa. 

As can be seen in Table II, tlie majority of the patients had a positive 
flocculation after the administration of the gloliulin intramuscularly. Three 
(patients 1, 2, and 5) continued to give these findings for at least seventy-two 
hours. Three others (patients 6, 1 , and 8) showed no changes, although the 
globulin used was verj* active in vitro. The last (patient 10) had a 4-r reaction 
after receiAung less of the same preparation. From these findings it appears 
that to evaluate properlj- a positir-e flocculation of a child, information should 
be obtained as to whether or not the patient may have recently received an 
injection of immune globulin. 

SUAIVI^ARY 

1. The cephalin-eholesterol flocculation is positive in premature infants 
during the first week of life, and often throughout the second. 

2. The cephalin-cholesterol flocculation appears to be influenced when large 
amounts of immune globulin are given intramuscularly. 

3. The cephalin-eholesterol flocculation is subject to many variable factors 
capable of producing false positiA-e results. 
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MEASUEING THE SPECIFIC GRAVITY OF SMALL AMOUNTS 

OF URINE 

A Rapid and Simple Method 

Ihsan Dogramaci, M.D. 

St. Louis, Mo. 

I T IS not nmisiial in pediatric practice to see the specific gravity determination 
omitted from the report of a urinalj’sis on 3 mung infants, due to the insuf- 
ficient quautitj’- of the specimen. Indeed it maj^ at times be difficult or at least 
inconvenient to collect urine specimens of sufficient volume from tinj”^ babies to 
permit a specific gramtj' determinatoin b 3 ’^ the clinical urinometer, notwith- 
standing the fact that this is an essential part of the laborator 3 ^ investigation, 
particularh’^ in disorders of the kidney or water metabobsm. 

The method described here makes it possible with a few drops of urine to 
determine the specific gi’avity in a few minutes.* 


THE METHOD 


Drops of urine are allowed to fall into a graded series of oily solutions made 
up b 3 ’’ mixing kerosene and bromobenzene in vaiying proportions, ranging in 
specific gravity from 1.000 to 1.060. Note is made in each instance whether the 
urine drop rises or sinks in the given test solution, in a maimer similar to that 
used in determining blood specific gravities with copper sulfate solutions.^ 

A sei’ies of sixteen test mixtures are graded from 1.000 to 1.030 at intei’vals 
of 0.002, and eight test mixtures ranging from 1.032 to 1.060 at inteiwals of 
0.004. For the urine, a medicine dropper Avith a fine capillaiy tip is used, or -a 
20 e.mm. hemoglobin pipette, if the quantit 3 " of urine is too small. The tip of the 
pipette is brought about 3 cm. beloiv the surface of the test solution, or to a 
point slightl 3 ' above the center of the bottle, and a drop is gentl 3 ^ forced out. 
If the drop is of the same specific gravit 3 ^ as the test mixture, it will tend to re- 
main stationaiy in the solution; if heavier, it Avill sink to the bottom of the 
liottle ; and if lighter, it aauII rise to the surface. According to the result in the 
fimt test bottle, othei’s are selected until the value of the unluioAvn has been 
bracketed Iia- adjacent test solutions or one has been found in which it remains 
stationary. TIius, the specific gravit 3 - can be determuied ivithin 0.001 if the 
unknown is at 1.032 or less, and ivith 0.002 if denser than 1.032. It is advisable 
to make the initial trial with the 1.020 bottle and then proceed to 1.030 or 1.010 
as indicated. 

Although designed for use with small amounts of urine, this method ma3' 
be emifioyed for determining the specific gi-avitA- of other fluids as well. 


From the Department of Peiliatrics, Washington University School of Medicine, and the 
St. Louis Children’s Hospital. 

•The crradicnt cvlindcr method of Linderstr^m-Lang- may be used for urine. The present 
method has tlie following advantage.*? : the plotting of cur\'es is eliminated; the solutions can be 
carried about and shaken without ill effect ; and the method can be used by any student without 
technical difficulty. 
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i»ri:pakatiox or stanpaup t;oPVjTiox>; 

Two stock solutions are fii-st prepared, one of 952 ml. with a specific graAit> 
of 1.000 aud the other of 66S ml. witli a specific gravity of 1.060. It is difficult 
to give precise figures as to the proportions of kerosene and bromohenzene m 
these stock solutions, due to the incoustauey in specific gravity of different stocks 
of the former. Ilowever, a kerosene-bromohenzene ratio of 70:30 yields a 
specific gra^-ity of about 1.000, and one of 62:38 will be approximately 1.060. 
Solutions of these proportions can be ad.insted to exact value by any of three 
methods ; 

1. By pyenometrj'. 

2. By the addition of drops of acpieons solutions of known specific gravity, 
noting whether they rise or fall. For the stock solution of specific gravity 
1.000, distilled water may be used as a test substance; for that of 1.060, a solu- 
tion of 9.850 6m. copper sulfate (CuSO,.5H;0) in 100 ml. of water at 18° C." 
will be adequate.® 

3. By use of a certified clinical urinometev which has been tested for ac- 
curacy on solutions of known specific giUAuty. 

After the two stock solutions ai’C ready, they may be mLxed in different 
proportions as shown in Table I. The stock solutions may be put in two burettes 
for convenience and delivered directly into the containing bottles, which should 
be equipped urth tightly-fitting screw caps to prevent evaporation and leakage. 
It will be noted in Table I that to obtain a .standard solution of a given specific 
gravity, the last Bvo figm-es of the specific gravity give the number of millileters 
of stock solution B to be diluted to 60 ml. with stock solution A; e.g., to make a 
solution of .specific gravity 1.024, dilute 24 ml. of stock solution B with 36 ml. 
of stock solution A. 

After preparing the twenty-four standard mixtures, it is desirable to check 
at least several of them by one of the three methods mentioned above. 

Since it is recommended that initial trials with unknowns he made with the 
1.020, 1.010, and 1.030 bottles, these standards will receive considerably more 
use than the rest and therefore it is advisable to make them up in extra supplj'. 


tjSEmjIj LIFE OF THE .STAXDARD SOLUTIOXS 


Since both the organic and inorganic constituents of urine are practically 
insoluble in the te.st mixtures, the specific gravities of the latter have been found 
so far to remain nearly constant at a given temperature, even after the addition 
of 80 drops of urine to 60 ml. of test mixture, and over a period of several weeks. 
However, for mechanical rea.sons it -vvill probably be found desirable to clear the 
bottles after the accumulation of this amount of urine. 

After the bottles have been shaken, all urine drops will be either at the 
bottom or the top of the bottle, because by intermingling they will have arrived 
at a more or less homogenous specific gravity and will separate out from the 
org^e solutions. Urine Avhich has floated to the top may he pipetted off. That 


Is In use, it \v?li bT*iouna^convenicnt for blood and serum sjjeciflc gravitit 
prepared .standard .solutIon.s by use of appj^^riat^copplf sSifate subsequenUj 
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wliicli has sunk to the bottom maj- most advantageously be removed with a sep- 
aratory funnel; specifically, an ordinarj’^ burette may be used for this function. 
Filtering is anollier convenient and satisfactory way of clearing the standard 
solutions. 

Notwithstanding the above, after the lapse of eight to ten weeks of use it 
may be a desii’abie precaution to test the mixtures by one of the methods men- 
tioned elsewhere and to adjust them if necessaiy by the addition of drops of 
kerosene or liromobenzeue. 

Table I. Miluleters op Stock Solutions of Gravities 1.000 and 1.060 to Be Mixed to 
Peepabe 00 Ml. of Standard Test Solutions op Gravity G’' 


NO. 1 

G 

A 

B 

NO. 

1 G 

1 A 

1 B 

1 




13 


36 

24 

2 


58 

2 

14 

1.026 

34 

26 

3 

1.004 

56 

4 

15 


32 

28 

4 

1.006 

54 

6 

16 




5 

l.OOS 

52 

8 

17 


28 

32 

6 




18 

1.036 

24 

36 

7 

1.012 

48 

12 

19 




8 

1.014 

46 

14 


1.044 

16 

44 

9 

1.016 

44 

16 

21 

1.048 

12 

48 


I.OIS 

42 

18 

22 

1.052 

8 

52 

a: 




23 

1.056 

4 

56 

12 

1.022 

38 

22 

24 


- 



G, Gravity of standard test solutions. 

A, Stock soiution of specific gravity 1.000. 

B, Stock solution of specific gravity 1.060. 

•A total of 032 ml. of A and C6S ml. of B needed for the entire set, numbers 0, 11. and 10 
being prepared in duplicate as recommended.' 


THE EITECT OF TEJIPERATUKE 

Tlie difference in coefficient of exjiansion between urine and those of the 
standard solutions is such as to introduce an error of 0.002 to 0.003 in the 
temperature range from 14° C. to 30° C. if the standard solutions are prepared 
at 22° C. However, it has been repeatedly shown that with ordinary nrinom- 
eters much wider discrepancies are found with ciianges in temperature,^ and 
different urinometers sometimes give ividely different specific gravity read- 
ings.'' It is felt, therefore, that the present method is of satisfactory accuracy 
for clinical use. 

PRECAUTIONS 

1. least once a day the standard bottles should be shaken or inverted 
once or twice. This sliould be done before using if they liave not been agitated 
for more than twenty-four hours. However, they must be allowed to stand for 
three to four minutes for gro.ss currents to have subsided before drojis of urine 
are introduced. 

2. Occasionally, a drop of urine will not readily detach itself from the 
pipette. It may then be of licl]i to move the pipette rapidly back and forth in 
a horizontal direction. 

3. It is pi'eferable to use small drops of uruie for the reason that they 
permit more tests before the standard solutions need be cleared. 
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SU51MARV 

A simple method hns been described, for determining the specific gz’avitj 
of urine with a few drops of specimen, and of satisfactoiy accuracy for clinical 
use. 
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AD»EXnU.M 

After submission of this paper, the writer's attention nas called to a similar method 
published recently by Monroe and Hopper, using xylene instead of kerosene (J. Lab. and 
Clin. Med. 31: S, p. 934). It is felt that the method herein described has certain advantage." 
over theirs. In the first place, the present method allows a much larger margin of error 
in the preparation of standards, viz: An increment in speciGc gravity of 0.001 is produced 
in their method by a difference of only 0.16 ml. of stock solution in a 100 ml. standard, 
whereas in using stock solutions described in this paper such an increment requires one 
millimeter in 60 ml. of standard. Thus their standards differ consecutively in specific 
gravity by 0.005, whereas in the present method by only 0.002, permitting a greater accuracy 
in results. Secondly, kerosene is considerably cheaper and more readily available than sylenc. 


RELATIONSHIP OP WEIGHT AND LENGTH OP INFANTS AT 
BIRTH TO THE AGE AT WHICH THEY BEGIN 
TO WALK ALONE 

illLDRED A. NoRVAL, M.D. 

Rochester, Minn. 

T he contention that heavier children are likely to learn to walk later than 
lighter ones is more than a mere popular belief, although little scientific 
evidence which suppox'ts that conclusion has been recorded. Shirle}^^ who ob- 
served twenty-five babies during their first two j'ears of life, stated that the 
muscular and small-boned babies walk alone earlier than the short, rotund 
babies or the exceedingly heaiY ones. She suggested that retardation in motor 
development of two or three of the children she observed may have been due to 
their large size. Peatman and Higgons- quoted Louttet, who stated that the 
age of walldng was affected to some extent by the weight of the ehild. Strang® 
wrote tliat the slender, linear child walked at an earlier age than* the broad, 
hca%0' child. Strang stated tliat girls tend to walk at an earlier age than boj’s. 
Terman'* found that among 565 gifted cliildren, the girls were more precocious 
than the boys in walking. Peatman and his associate found that among 349 
normal infants, correlations were of zero order between the age at which the 
infants started to walk and the relative weight and indices of bodily build at the 
time. It seemed appropriate to find whether an objective and quantitative exam- 
ination of available data would reveal any relationship between the age at which 
the children began to walk and their length and weight at birth. 

The data utilized were obtained on 194 nonnal babies who were observed 
periodically from birth to the latter part of the second year. The weight and 
length at bii’tli were noted to the nearest gram and centimeter, respectively, and 
converted to pounds and inches. The age at which the child walked alone was 
defined as the age when he began to take several steps alone. In most instances 
this date was obtained from the mother when she brought her infant for his 
monthly visits, and while this method may be subject to considerable inaccuracy 
if the history is obtained weeks or months later, it should be fairly definite when 
taken at such frequent checkup visits during the period at which the accomplish- 
ment occurs. 

In the group of infants studied, ninety-nine were boys and ninety-five were 
girls. The mean age at which the male infant began to walk was 11.97 ± 0.16 
months, which does not differ statistically from the mean age of 11.84 + 0.21 
months computed for the girls. 

The weight of the infants at birth and the ago at which they first walked 
alone showed a slightly inverse relationship. The correlation coefficient for 
these two variables was -0.09, which is not statistically significant. The random 
probability of getting a negative con-elation as ]ar,ge ns 0.09 in samples of this 
size is 0.3; only probability values equal to or less than 0.05 generally are con- 
sidered to be statistically significant. 
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Contrary to expectation the bai>ics who were longer at birth were found to 
have walked alone at an earlier average age than the shorter ones. The upper 
25 per cent in order oC lengtli, that i.s, tlic forty-eight longest ones (mean length; 
20.7 i 0.07 inches), started to walk when they were ll.-l ± 0.24 months old, while 
the forty-eight shortest babies (mean length: 18.7 ± 0.0.5 inche.s) started to 
walk when they were 12.5 ± 0.25 months old. The difference in the age of walk- 
ing alone of the longest and the shortest 25 per cent of the series is a little more 
than one month. The correlation cocfilcient for these two variables wa.s -0.27. 
Since the probability of getting a negative correlation as large as 0.27 in this 
sample is 0.04, this relationship may be considered statistically significant. The 
linear equation for prediction of age at which a child will begin to walk from 
length alone was 

Age — 21.97 - 0.51 Ij 


in which age is given in months and h represents length at birth in inches. It is 
to be noted that the original data in re.speet to age at which the child first 
walked alone were obtained during interriews with the mother and were not ob- 
served directly. Any inaccuracy in this will be reflected in a lower apparent 
correlation as obtained from the calculations. Therefore it may be .said that nith 
more precise data in these records it is likely that a somewhat greater, but .still 
small, correlation nitli length would have been found. Consequently, it is in- 
dicated that length is a factor, but by itself is only a relatively unimportant one, 
in determining the age at which an infant will begin to walk. 

Next, the age at which the child started walking was investigated in rela- 
tion to the weight and length at birth taken together. The partial correlation of 
age at n-hich the child began to walk alone witli length, for constant weight, wa.s 
-0.29. The partial correlation of age at which the child began to walk alone with 
weight, for constant length, was +0.13. The multiple correlation coefficient for 
both variables together was 0.30 (P == 0.03, statistically significant). The linear 
equation for predicting age at which a child will walk alone from length and 
weight together was found to be 

Age = 24.33 - 0.73 L + 0.26 W 

in which W- represents weight of the child at birth in pounds. In studying 
the partial correlations and the equation in terms of length and weight, an at- 
tempt was made to determine the relationship of age at which the child begins to 
ualk alone, on the one hand, ■«ith length of babies all of the same weight at birth 
and oil the other hand, with weight for babies all of the same length at birth. 
Equation 2 indicates that for infants of any given Aveight, an increase of an 
mch in length decreases the average age at which the baby starts walking by 
aiout twenty-two days. For infants of any given length, on the other hand 
an mcrease of a pound in weight at birth increases the age at Avhieh the child 
logins to walk, on the average, by about eight days. Thus, it is apparent that 
mtants who are longer for their weight walk at an earlier age than those who 
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are relatively short for their weight, corroborating the opinion of Strang pre- 
viouslj^ mentioned that children of the linear type of build walk alone at an 
earlier age. 

The relationship of the age at which a child begins to walk to weight and 
length was investigated also by relating age to the index W/L®. The correlation 
found ivith this index was +0.20, indicating again that the babies who are heavier 
for their length begin to walk later, but the correlation was brought out more 
definitely by use of the linear equation (K = 0.30), than by the index W/L^. 

SUMAIARV AND COMMENT 

The relationship of the age at which 194 babies began to walk alone to their 
length and weight at birth was investigated. Ninety-nine of the babies were 
boys and ninety-five were girls. The average age at which girls began to walk 
alone was only slightly earlier (11.84 + 0.21 months) than that at which boys 
began to walk alone (11.97 ± 0.16 months). However, when the size of the group 
investigated is considered, this difference is not statistically significant. No sig- 
nificant correlation was found between age at which the babies started walking 
and weight at birth considered by itself. 

The length at birth was found to be correlated negatively with age at which 
the babies began to walk (r^i, = -0.27). An increase of an inch in length was 
associated with a decrease of an average of about fifteen days in the age at which 
the child began to walk. 

The greatest correlation found was wlien length and weight were considered 
together (R = 0.30). For babies all of the same weight, an increase of an inch 
in length was associated with a decrease of an average of twenty-two days in the 
age at which the child began to walk and for infants of the same length, an in- 
crease of a pound in weight at birth was associated with an increase of an aver- 
age of eight days in age of walking alone. The infants who were relatively long 
for their weight, therefore, began to walk at an earlier age than the others. 

In %dew of the rather small number of cases included in the study, the 
results cannot be considered definitive until corroborated with observations in a 
larger number of cases. 
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Case Reports 


ATRESIA OF TUE ILEUil 
First Successful Case Cured by Enterostomy Alone 


James R. Judd, jM.D. 
Honolulu, T. H. 


A 


TRESIA of the intestinal tract is, fortunately, a rare condition, appearing 
A about once in 20,000 babies, according to Fayr and Brunkow The con- 
dition Mas first described bv Calder- of Edinburgh in 1/33, in the Medical rieivs 
under the title, “Tvro Examples of Children Born With Prctcmatiiral Con- 
formation of the Guts.” 

Numerous theories have been advanced for the ctiologj' of this condition. 
In 1889, Sutton^ -wrote, “Congenital obstructions and narrowing of the ali- 
mentary canal are always found in the situation of embryologic events. Im- 
perforale ileum oeeuxs in the region where the piimitive alimentaiy^ canal 
is in communication inth the yolk-.sac by moans of the rttelline duct.” The 
most plausible explanation seems to be that atresia I'esults fi-oni an arrest of 
development in the embrj-o when, for some unknomi reason, the intestinal tube 
fails to clear itself of the epithelial concrescences. This proce.ss is well illus- 
trated by the accompanying pictures (Figs. 1 and 2) from Abdominal Snrgery 
of Infancy and Childhood by Hrs. Ladd and Gross.'* 










>. S.* 
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, 1.— A, Concrescence of Intestinal epithelium after Bve weeks of fetal life; B, showing 

after KelhalanfMlnO^®'’ ’ cleared by twelfth week. (From I^add and Gross 


The site of the atre.sia may he anywliere in the intestinal tract, although 
the colon IS rarely involved. lu 1922, Davis and Poj-ntert eoUected 392 casis, 
in uhich 101 were located in the ilenra and colon. Less than one-third of these 
reported c^es were subjected to laparotomy. Ladd and Gross,- in 1911, stated 
that in fiftj-tuo ea-ses of atre.sia, thirty-four were located in the ileum. 

, A diagnosed what he called “imperforate ileum ” 

Prom the surgical department of Queen’s Hospital. 
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.suddenly expired.” Sutton'* concluded that this was the first case of atresia 
diagnosed during life and operated upon. He was evidently unaware that Von 
Tiscliendorf** had reported a patient ivith enterostomy on the seventh day who 
sundved for fifteen days. 

No baby bora vith intestinal atresia lived until the j^ear 1911, when 
Poekens" of Rotterdam reported a case of atresia of the ileum successfully cured 
by lateral anastomosis. Ten yeai’s later Demmer® of Vienna reported a cure 
by the same method. In 1933, Carter** had a successful outcome following 
lateral anastomosis between ileum and descending- colon plus ileostom}^ Ladd 
and Gross^ report three successful cases of atresia of the ileum cured by primaiy 
anastomosis. 

In 1931, Webb and Wangensteen*® published a thorough but lugubrious 
article, reporting fifteen fatal cases of atresia of the intestinal tract, of which 
six patients were submitted to operation and the diagnoses of the remaining 
nine were confirmed at autopsy. The authors concluded that ‘‘anastomotic 
procedure is the only operation that holds any promise of success. The estab- 
lishment of a eorapiete external intestinal fistula in the infant is doomed to 
failure from the start. No instance of recoveiy following enterostomy has 
occurred.” 



Fie. 2. — Typical x-ray findines. 


In 1939, Hiller” wrote: ‘‘Thei’e has never been a successful result re- 
coi-ded whei-e ileostomy alone has been used. A short circuiting lateral anas- 
tomosis offers the only hope of success.” Ladd and Gross'* (1941), as the result 
of their extensive surgical experience, conclude that ‘‘ileostomy is a poor sur- 
gical procedure. To our knowledge there has been no ease in the literature 
which has been successful with enterostomy alone.” 

It is ])erhaps fortunate that the author had not seen the articles quoted 
before April 28. 1946, when he was called to operate on a 3-da.v-old Chinese 
bab.v with atresia of the ileum. As the baby made a complete recoveiw with 
ileostomy alone, the case is reported in considerable detail. 
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A Chinese femiilc, a second eliiW, was bon i ^ Tiic 

hivtli weWit o£ 7 lbs., 14 oz. \ omilw" started aftei the lirst iceoino- 

bain- -bad" several bowel movements. Notbinir 
meconium. FarberV= te.st (absence of 

was not done, as we were not acqnarated wnth the f ^^con 

appeared soon and develoi)cd to a marked decree, ml wa 1 

tinned Ko vi.siblc peristalsis was observed. The veins of the abdominal \a 

were distended. There were a few P«-'s‘«)‘’c^unds heard 

Dehvdration was marked. There was .sbirbt fever. X-ia% fin 1 — .P ‘ 

of small intestinal obstruction n-ith fiuid level. 

The preopevativc diagnosis was obstniction of small intestine. 



Fig. S. — Xiiagram of operative flnding?. Proximal loop greatly thinned out and distended. 
Distal segment and colon contracted. Gap of 2 inches bcpveen rounded end.«. 

Fig. 4. — Operative procedure on third day. First stage. 


First Operation . — April 28, 1946. After lavage of the stomach and admin- 
istration of parenteral fluids, under drop ether anestliesia a laparotomy was 
pei-formed through a right rectus incision. Considerable clear, peritoneal fluid 
was evacuated and the atresia was found ■without difficulty in the lower ileum 
about 3 inches from the ileocecal valve. There was a gap of 2 inches between 
the two rounded ends of the segments. The proximal bowel was extremely 
distended about 4 cm. in diameter and the wall was thinned out. The distal 
segment was the size of a cigarette. There was a Y -shaped gap in the mesenterj- 
and there was no fibrovis strand connecting the two rounded intestinal ends. 
The colon was contracted to the size of an adult index finger. The two seg- 
ments were sutured together ^vith fine cotton and exteriorized. Tlie gap in the 
mesenteiw was closed. A No. 12 catheter was inserted into the proximal bowel 
and the abdominal wall was partly closed u-ithout suturing the intestine to the 
peiitoneum. Thin, hrowni.sh material drained at once per catheter, the dis- 
tention subsided, and after recovery from the anesthetic, the baby ceased 
vomiting, Inbalations of oxygen were given with apparent benefit and a 
\\ angenstecn tube was inserted. 


,2 (no anesthetic). The catheter was removed. 
Tiie ends of tlie protruding intestine were incised. The distal semnent had' 

s’? ‘^”i <iegrce. The septum was inci.sed for about an inch and 

the mte.stinal walls were sutured with fine chromic gut. A small Koeher elamn 
was applied to the balance of the spur. This procedure was Srtaken L 3 
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to provide the possibility of some intestinal contents passing at once from the 
proximal to the distal loop. In forty-eight houi-s the Imbj' had a movement by 
rectum. The clamp was tightened eveiy day' and cut through on the fourth 
day. A finger, inserted in the stoma, showed a large commvmieation between 
the two loops, the calibre of which was gi’eater than the intestinal calibre. As 
recommended by Ladd and Ctross,^ enemas of saline solution were given twice 



Fig. S,— Operative procedure four days later. Incision of septum and suture of intestinal wall 
ana small KocUer clamp applied to lower part of spur. 




Fig. C — lltostoiiTv open for eigrhty-tliiee days Closure of same. 

a day in order to distend the colon. The feces ivere discharged about half by 
the stoma and lialf by rectum. There was a surprising amount of fluid loss 
from the enterostomy. The surrounding skin became excoriated. Starch 
powder ajiplicd liberally was found effective in counteracting tlie irritation. 
As the protniding intestinal ends began to slough, there were several small 
hemorrhages which were readily controlled by sutures. The baly held her own 
and began to gain weight. The plan then was to close the enterostomy when 
it had contracted and vhen the major pai't of the feces was being passed by 
rectum. This procedure was based on the practice adopted in surgeiy of adults, 
usually a six-week to two-month period being allowed for the intestinal stoma 
to contract. In a ciying baby conditions are different. The stoma refused to 
»contract, natural bowel movements became less and less and finally ceased and 
wlien the baby cried, the lowest part of the stoma began to prolapse. 

Third Operation . — July 9 (drop ether anesthesia). Thi.s consisted of an 
attempt at closure of the eiiterostom}' by the method usually used in surgeiy 
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of adults This operation was an ignominious failure. The wound held for 
eight days and then broke domi and conditions were a.s before. 

Fourth Operation. —Inly 24 (drop ether anesthesia). The bowel was freed 
at the mucocutaneous junction, the edges pared and sutured with OonneU 
cotton stitches. TJie skin margins were dissected back and strand.s of fascia 
and atropine muscle were carefully sutured over the intestinal wound Muth nne 
steel wire. A light petrolatum gauze pack was placed in the wound and the skin 
edges were left open. A inibber pad was held on the wound by a spiea ace 
bandage. There uws a considerable discharge from the wound of a thin, watep 
fluid for a few days but no fecal matter. Tlie wound healed solidly and the 
baby was discharged August 21 in good condition, weighing 10 lbs., 1 oz. 



Fig. 7.— Baby on discharge from hospital, IIS days old (rreig^ht. 10 lb., 9 oz., birth weight, 7 Ib'., 

14 oz.), showing healed wound. 


Sicpplevunfary Therapy . — ^During her stay in the hospital, the baby re- 
ceived thirteen whole blood transfusions, given into the sealp veins by the 
pediatricians. The amazing loss of fluids from the stoma was idgorously com- 
batted by hypodennoclyses, forty-seven, in ail. Water and electrolytes were 
.supplied bj' Lactate-Ringer solution and glucose; plasma and vitamins were 
given according to indications. Penicillin was administered in eighty-three 
doses of 10,000 nnits each. Some sulfadiazine was given and a course of sulfa- 
siLxidme for five days before the last operation. The baby was fed breast milk 
mixtnee^'^'^ ^ formula ivith iron and litamins added to the 

COMMENT.^ 

1. A report is made of a case of atresia of the lower ileum cnrpd W en 
thirmShod."’’*'' literature, this is the first cure recorded by 
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2. It should be distinctly understood that a successful outcome by ileostomy 
alone can only be expected when the atresia is located low in the ileum. An 
atresia higher up in the ileum or in the jejunum must be treated bj’’ a primary 
anastomosis. 

3. An ileo'ileostomy in a newlj'^ bom baby is a time-consuming and delicate 
operation with a high mortality. In case the atresia is low domi in the ileum, 
the question arises whether an ileostomj’^ with early division of the spur is not 
a wiser procedure. 



FIs. S. — X-i ay taken September G, showins steel wire in abdominal wall and normal colon. 


4. This report shows that a baby can survive with enterostomy alone 
provided the atresia is in the lower ileum. The dehydi-ation and mahiutrition 
must he combatted vigorously. Nowhere in the field of medicine is teamwork 
between physician and surgeon more important than in a condition of this kind, 
where nutrition means everything. 

5. In retrospect, at least two mistakes were made. Following the practice 
in surgeiy of adults, we expected the stoma to contract and waited in vain for 
this to occur. The closure of the stoma .should be done when the mucoeutaneoibs 
junction is well fonned, perhaps between the third and fifth week. The second 
mistake was in the method of suture. In the operation that failed, the bowel 
wall was freed and sutured and through-and-through silk stitches brought the 
abdominal wall together. By this method the sutiu-ed intestinal line does not 
I’eecive snilieient support to counteract the explosive effect of tlie baby's cries. 
Also, the sldn should not be sutured. Steel wire made an admirable suture 
material. 

^ly tlmiiliS are duo to tlie pediatricians, Drs. D. C. JIarshall, F. J). Npnee, and C. JI. 
Florinc, to tlio devoted and cliicient Japanese nurses, to Drs. R. G. Hunter and K. B. Gonpei 
for their able assist.ance, and to Dr. Conger for tlio drawings. 
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SEXUAL, PRECOCITY AND ACCELERATED GROWTH IN A CHILD 
WITH A FOLLICULAR CYST OP THE OVARY 

George C. Kimmel, jM.D. 

Red Wing, Minn. 

P REJMATURE development of the genital organs associated with an increase 
of body size may be due to various causes. These can be conveniently classi- 
fied into three groups : 

1. Those due to endocrine disorders such as hyperplasia or neoplasms of 
testicular, ovarian, or cortieo-adrenal cells. 

2. Those due to changes in the central nervous system, consisting chiefly 
of intracranial tumors. These are usually located near the floor of the third 
ventricle and presumably have an irritating or stimulating effect on the anterior 
pituitary gland, which in turn stimulates the gonads. 

3. A poorly defined group in which no lesion can be found, a so-called 
constitutional group. 

There is also a s^mdrome, first described by Albright^ in 1937, the etiology 
of -which is as yet unknovm, but which has been suspected as being due to some 
disturbance in the central neiwous sj-stem. This syndrome consists of dis- 
seminated fibrosis of bone, e.Ktensive patchj,- areas of cutaneous pigmentation, 
precocious growth, and, among females, precocious sexual development. 

In young females with precocious sexual development there is usually 
hypertrophy of the breasts, uterus, and labia, and often the appearance of pubic 
and axillary hair. Frequently there is utei-ine bleeding, or precocious menstnial 
periods, and in some cases a marked increase in body size. In some of these 
patients, even very young girls, pregnancy is possible. However, according 
to Novak, ^ this possibilit}' exists only among those of the constitutional tj^^pe. 

The urinary excretion of estrogens has been found to be markedly elevated 
in most patients -\\uth granulosa cell tumor of the ovaiy as well as in some of 
those with hyperplasia or tumor of the cortieo-adrenal cells. In those with 
cortico-adrenal tumors, however, an increase in the urinary excretion of alpha 
and beta 17-ketosteroids is also found, Avhile no such increase is present in those 
^vith granulosa cell tumor of the ovaiy. 

The number of reported cases of ovarian tumors associated with precocious 
sexual development among children is small. LuU,^ in a review of the literature 
published in 1941, was able to coUeet only sixteen reported eases in which 
granulosa cell tumor of the ovary was responsible for prematui-e sexual develop- 
ment. He added one case, that of a 9-month-old infant, the youngest so far 
rcpoi-ted. He also reported, in the same article, a ease of premature sexual 
development in a 22-month-old girl. A granulosa cell tumor was suspected, but 
at operation she was found to have a follicular cyst of the ovarj^ This child ’s 
sjTuptoms regressed and the sexual development reverted to the infantile type 
following surgical removal of the cyst. Quantitative examination of this child ’s 
urine preoperatively showed tlie absence of aiy measureable amount of estrogen. 

Fischer,^ in 1940, reported the case of a 4-year-old girl with the character- 
istic changes of sexual precocity, including periodic vaginal bleeding for eight 
months, enlarged breasts, nipples, labia, and increased height. Quantitative 
urinaiy pregnanediol deteminations preoperatively showed results comparable 
to those found in the early months of prcgnancj- (31 mg. of pregnanediol 
"lucuronate). At operation the left ovaiy was removed and was found to con- 
tain manj* small cysts, the largest being 1.2 cm. in diameter. No emdence of 
granulosa cell tumor -was found. Up to the time of publication of his case report, 
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6« montiK »£tcr tl.c o„er.-,lion, there had been ”» 

Mppilintr TTowcyct do verv mnvl^cd decrease ui size of the Dreasis, mppiw, 
or laWriiad occurred up to that time. Ko mention wjs t' 

operative urinary hormonal studies. Fischer 

aiiga his patient to the comstitutiona! group rather than to attribute the p 
cocious development to the cysts found in the ovarj. 



Fig. 1. — ^Appearance of the patient at time of first examination. 


Additional obsei'i'ations over a longer period of time in Fischer’s ease would 
be of considerable interest. If this patient were of the constitutional type, the 
symptoms and changes in bodj' development would be expected to con^ue 
despite removal of the cystic ovary. As stated previously, the vaginal bleeding 
had not recuiTed up to five months postoperatively. One wonders if this did 
recur later on and whether or not there was a subsequent return of the breasts 
and labia to normal size. 

Except for the two previously mentioned cases reported by Lull and Fischer, 
no references in the literature were found similar to the case here reported, in 
wUiclMbc precocious ehange.s wei-e associated with, and apparenttv eau.sed bv, a 
loilicular cyst of the ovary. 
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CASE REPORT 

This case is that of a female, Avliite child, 25 months of age. The family 
liistory is noncontributory and the past history is essentially negative. 

The presenting complaint mas vaginal bleeding, mhieh first occurred on 
]May 23, 194:2. There mas approximate^ one tablespoonful of blood present in 
the child’s underclothing. A very slight mucoid vaginal discharge had been 
present for three days prior to the onset of bleeding. 

Examination of the patient on Maj’" 23 shomed a moderate but veiy definite 
hypertrophy of the lireasts and nipples, mith quite prominent pigmentation about 
tlie nipples. The labia minora mere moderately enlarged. Abdominal examina- 
tion revealed no apparent enlargement of the liver or spleen, and no masses could 
lie felt in tlie kidnej’ or adrenal regions. Combined rectoabdominal examina- 
tion revealed a moderately enlarged uterus slightly to the left of the midline, but 
no definite mass mas palpated in either adnexal region. 

Tlie cliild mas verj”^ tall for her age, her heiglit being 39% inelies, her 
weight 31% pounds. Aecoivling to the table of height curves prepared bj' 
Burgess,^ tlie average height for girls of this age is 34% inehes while 99 per cent 
are less than 38 inehes tall. This patient mas 5 inehes taller than the average 
and 1% inches taller than the 99 per cent curve. 



Fip. 2. — Suifflcal specimen showing appearance of right ovari” and tube. 


Tlie vaginal bleeding lasted for two days. It did not recur. 

It mas quite evident that me mere dealing v'ith a case of sexual precocity 
with accelerated growth, but its cause mas not yet clear. Pour possibilities 
mere considered; (1) constitutional tj-pe of sex precocity; (2) granulosa cell 
tumor of the ovary; (3) neoplasm in the region of the third ventricle of the 
brain; and (4) cither hyperplasia or tumor of the cortico-adrenal cells. 

Examination of the eyegrounds shomed no abnormalities, the tendon reflexes 
mere equal and normal, x-i-ay films of the skull mere normal, and an intravenous 
urogram shomed no abnormalities. Blood pi-essure mas within normal limits. 
The urine examination mas normal as mas the hemoglobin, leucocyte count, and 
difl’erential leucocyte count. A chest x-ray mas negative. X-rays of tlie miists 
shomed noimal bone development. Her mental development mas normal. There 
mere no jiigmented areas of the skin, and x-rays of the long bones mere noimal. 
The tuberculin test mas negative. 

Quantitative determinations of urinaiy estrogen and ketosteroids mere 
done by Dr. Leo Samuels, He reported finding a greatly increased amount of 
estrogen (30 I.U.). Doctor Samuels .stated that this mas as much e.strogen as 
mould be contained in the urine of a mature momau during the first meek after 
menstruation. There mas no abnoimal increase in the urinary ketosteroids. 
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On the basis of these findings, a tentative diagnosis of granulosa cell tu- 
mor of the ovary vas made, and operation ivas advised. 

■ Dr. Ttvinc MeQuarric saw tlie jiationi in eonsiiKation at (hi.s time. Ilis find- 
ings and conclusions coincided with those outlined. 

On June 4-, 1942, operation was performed by Dr. It. F. Ilodin under open 
drop ether anesthesia. Upon oiiening the peritoneal cavity, the uterus was 



Fie. 3.— Photomloroeraph (XCO) of section through cyst ^-aU. 
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The entire specimen was sent intact to Dr. A. C. Broders, who was unable 
to find any evidence of a granulosa cell tumor. Dr’s, Robert Meyer and Malcolm 
Dockerty, who also saw the sections from this cyst, classified it as a follicular 
cyst of the ovary. It was Dr. Me 5 mr’s impression that sufficient estrogen to 
cause the changes noted in this patient might have been produced by the 
granulosa cells which lined the cyst. 

One month following the operation, and again eighteen months later 
(January, 1944), quantitative detenninations of urinarj’^ estrogen and keto- 
steroids were made by Dr. Samuels. All of these determinations showed nor- 
mal values for both estrogens and ketosteroids. 

Three months after the operation the breasts had decreased considerably in 
size. It has now been four years and four months since the cyst was removed. 
The patient has been seen several times during this period. There has been no 
recurrence of vaginal bleeding, and the labia, uterus, and breasts have regressed 
to normal size. There have been no additional complaints of any kind. Her 
height, however, remains proportionately as great as before. When last 
examined, on Sept. 6, 1946, her height was 51% inches, her weight 53 pounds. 
This is about 6 inches above average height and 1% inches taller than 99 per 
cent of girls her age. 


SUMMARY 

1. Sexual precocity with accelerated somatic growth due to ovarian tumors 
or cysts is relatively rare. Approximately twenty cases in young girls caused by 
granulosa cell tumors of the ovary have been reported. 

2. A case of this character in a 25-month-old girl is reported. She had aU 
of the changes one would expect to find in a case of granulosa ceU tumor of the 
ovary, including a greatlj- increased urinaiy estrogen level. At operation, the 
right ovary was found to consist chiefly of a cj^st 4 by 3 cm. in diameter. 
Following its surgical removal, careful search showed no evidence of a granulosa 
cell tumor. Tlie cyst was classified as a follicular cyst of the ovary. 

The patient has been observed for over four 3 'eai’s since the opei’ation. There 
has been no reeuri'cnee of vaginal bleeding. The breasts, nipples, and labia 
have regressed to their normal size. The estrogen content of the urine has de- 
creased to a normal level and remained noraial. 

3. A search of the literature revealed onlj^ two previously reported eases 
similar in some respects to the case reported here. 

Grateful acknoiTlcdgment is made to Dr. Irvine JIcQuarrio for his kindness in exam- 
ining the patient and for his helpful suggestions, to Dr. John McKelvy for his interest in the 
ease, to Dr. Leo Samuels who performed the urine assays, and to the pathologists who exam- 
ined the specimen, Dr. A. C. Broders, Dr. Robert Meyer, and Dr. Malcolm Dockerty, who 
also prepared the photomicrographs. 
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CONGENITAL THROilBOCyTOPENIC PURPURA 

Janet Tal>.iadge, M.D., and Benjamin Bekman, M.T). 

St. Louis, Mo. 

C ONGENITAL thromhoei-topenic pui-pura is a rare condition, init it does 
occur often enougii so tLit it niu.st be considered as a possible cause ot bleed- 
ing tendencies in a newbom infant. There have been twenty eases previoiisly 
reported, and it may be well to review briefly these premous reports before 
presenting our ovni eases. Sanford,^ in 1936, reviewed the literature of twelve 
cases and presented the case of a female infant Avhose mother had jilso liad 
pura. Davidson,- in 1937, reported thrombocytopenm purpura in an infant 
whose mother had had a splenectomy for this condition. Whitney," in 1942, 
and Urbanski,* in 1942, each presented reports of two consecutive children of 
mothers with purpura. Morrison,'^ in 1945, presented a single case, and 
Schefrin,® in 1945, reported thromboe}'topenic purpura in an infant whose 
mother had never had any bleeding tendencies. 

We have recently seen thromboej-topenic pui'pura occur in the neonatal 
period in three successive offspring of a mother with idiopathic thrombocj’topenic 
purpura treated by splenectomy three years before the first pregnancy. 


CASE REPORTS 

The mother of these children was first admitted to City Hospital on June 3, 
1938, at the age of 17, 'ndth menorrhagia, bleeding gums, and petechiae. The 
red count at this time was 1,110,000 ; platelets, 1,105 ; bleeding time, 45 minutes ; 
and clotting time normal, with no clot retraction. Idiopathic thrombocjdopenie 
purpura was diagnosed, and a splenectomy was performed on June 30, 1938, 
with an uneventful convalescence. Folloiving splenectomy the mother was not 
seen again until Jan. 17, 1941, when she ivas seven months pregnant. She had 
been asymptomatic until two months previously, but for the past two months 
had been haiing frequent nosebleeds. Examination at this time showed the 
platelet count to be 25,000, the bleeding time 30 minutes. She was followed in 
prenaM clinic for the next two months nith weekly tran.sfusions up to the time 
of delivery. During this time there was no appreciable change in the number of 
platelets but there was cessation of bleeding. 

On March 1, 1941, a full-term female infant, D. H., was born (Chart 1). 
‘This baby appeared normal at birth, but six hours after birth peteehiae ap- 
peared over the body; the platelet count was 8,500; liver and spleen were not 
palpable. On the fourth day of life, blood appeared in the stools and continued 
for the next week. On the baby’s fifth day, the platelet count had dropped to 
toto, and it then began to rise spontaneously. Bleeding time was 30 minutes, 
there was no abnormal bleeding after the tenth day, although the baby received 
ho transfusions until she was _3 weeks old; by this time the platelets had risen 
20,000. During the next month she received five transfusions, 
ana the platelets continued to increase, showing a precipitous rise at the age of 
54 Pnno' ,She was discharged on May 15, 1941, at the age of 2 months, with 
fim-; " P. ^or the next eighteen months she was followed in clinic, and 

this time the blood picture remained normal, 
mn ^ mother was next seen again in prenatal clinic on Jan. 30, 1945 six 
pregnant; blood examination showed only three platelets per cubic 
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millimeter, although there had been no spontaneous bleeding or petechiae. She 
was again followed in clinic with weekly transfusions throughout the remainder 
of pregnancy and at delivery had 64,000 platelets, with the bleeding' time la 
minutes. 

A second full-term female infant, C. H., was born on April 24, 1945 
(Chart 2). The baby’s platelet count immediatelj' after birth was 5,000; six 
houi’s later this dropped to zero, bleeding from the cord appeared, and iietechiae 
were noticed over the body. Liver and spleen was not palpable. On the 



Chart 1. — D. H.. Xlarch to May, 1941. 


third day, blood appeared in the stools. At the age of one week, the platelet 
eount remained at zero, bleeding time was 41 minutes, clotting time 15 minutes 
willi no retraction, and blood was still present in the stools. During the second 
week the platelets began to increase spontaneously, the bleeding time decreasd, 
and no more lilecding tendencies were apparent. No transfusions were given until 
the baby was 5 weeks old; by this time the platelet count had I'lsen considerablj'. 
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and two transfusions were to given because of fhe 

sharped on June 25, 1945, at the age of 2 months, with 9bl,oq(J platelets, ^ne 
was followed in clinic for the nest three months, during which time she remained 
asymptomatic with a normal platelet count, and was secn_ again at the age o 
16 months with no bleeding tendencies and a normal blood picture. 
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lileeding time ivas still prolonged to 45 minutes with no elot retraction, and blood 
appeared in the stools. Tibial puncture, performed August 31, was followed 
by hematoma formation over the puncture site. The baby received transfusions 
every other daj^ of life beginning on the second day, but there was no change 
in the number of platelets until she was 2 weeks old. From then on the platelets 



Chaxt 3. — S. H., August to November. 1940. 


gradually increased, with diminishing bleeding time and disappearance of bleed- 
ing tendencies. She was discharged Oet. 17, 1946, at tlie age of 2 months, with 
169,000 platelets, bleeding time 5 minutes, and clotting time 2 minutes, but still 
no clot retraction. On Nov. 12, 1946, she had 1,645,000 platelets, and there were 
no bleeding tendencies apparent. 


SUMMARY 

Congenital thrombocytopenic purpura has occurred as a familial condition 
in three succc.ssive children of a mother previously splencctomized for Ihrombo- 
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cyfopenic purpura. In each of these clhldrcn tliere lias hecn a gradual .spon- 
taneous recovery to a normal hlood picture during the fiiNt 2 nionth.s of life, and 
follou-ing. recovery there has been no i-ecurrencc of thromhoeytopenia up to the 
present time. 
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CHAIHMAN Clifford. — infection is a greater iiazard to tlie present generation 
of newborn infants than to their predecessors. Many factors have conspired to make this 
so — not only are more babies being born but they are being delivered in hospitals rather 
than at home and there has been possible no new construction of maternity hospitals to 
accommodate this increased patient load. Tliere is also a great shortage of both trained 
nursing personnel and nursery attendants to care adequately for this huge hospital baby 
population. The resulting crowding and inadequate nursing care have provided conditions 
most favorable for the occurrence and spread 'of infection. 

In this round table discussion it will be impossible to consider in detail all the types 
of infection that may affect newborn infants. The infections of the newborn infant that 
have much in common with those occurring in older infants will be treated in a superficial 
manner. Tiie main purpose of this discussion is to consider the diagnosis, treatment, and 
prevention of those infections peculiar to the newborn infant, particularly those causing 
epidemic diarrhea. To be of value, the recommendations that come out of this discussion 
cannot bo idealistic but must be practical and capable of accomplishment under existing 
conditions. 

The infant may acquire a hactcrial, parasitic, or virus infection from any one or more 
of several sources: 

(1) Infection acquired from the mother eitlier in utero or during the birth process. 

(2) Infection acquired at short range by person-to-person transmission of pathogens 
through air-borne droplets. 

(3) Infection acquired from pathogens present in tlie air. 

(4) Infection acquired from physical contact with infected personnel or material. 

(5) Infection acquired from the ingestion of pathogens contained in. the food. 

INPECTIOXS .\CQUIRED IX UTERO OR DURING THE BIRTH PROCESS 

Studies on the mothers of infants with congenital chorioretinitis and other evidence of 
toxoplasmosis have revealed that six of seven mothers had toxoplasma neutralizing antibodies. 
This strongly suggests that the mothers were carriers of the parasite and that the parasite 
was capable of crossing the placental barrier.* 

Recently, five cases of congenital malaria have been reported from Turkey, in all 
of wliich m.alaria plasmodia were demonstrated in the peripheral blood.c 

It is well known that the virus of chicken pox and smallpox may pass tlirough the 
placenta and infect the fetus. Tlie effects of the rubella virus on the embyro- have been 
given wide publicity iu recent years. What effect other types of virus infections in the 

iHeidelman, Joscpli il. : Evaluation of Toxoplasma Neutralization Tests In Case.s of 
Chorioretinitis. Arch. Oplitli. .SI: 2S, ISIS. 

:Eckstein, A. and Nixon, W. C. W. : Conuenltal Malaria. Brit. M. J. 1: 132, 1916. 
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pregnant T^onlan may have on the fctu- i? a matter o£ wide speculation hut Hftle factual 

knon’ledge. , ■ t 

Syphilis is the most important infection that the fetus may acquire from an infected 

mother’. Dr. Dodd trill give special attention to this .subject. 

In recent years wo have obsened three mothers with bacteremia or .^epficcmia with 
infected infants at birth. The organism in one mother was the beta hemolytic strepto 
cocens. her inf.ant had the tame organism on blood culture and a streptococcus pneumonia 
on po.t-mortem o.vamination. Bacillus coll «as tbc organism in tlie .second motlicr; her 
infant had the .same organism on blood culture. Tim third mothcr’.s organism was Bdeilliis 
suipestifer; her infant had a negative blood culture but a po=iti\c stool culture for this 
bacillus. A fourth mother in whom the result of a blood culture na“ not recorded had 
an infant with B. suipestifer on hlood culture shortly after birth. This infant developed 
a B. suipestifer meningitis, from nhicli be died. 

There have been two infants nho have developed meningococcus meningitis so shortly 
after birth that one assumes the infection was acquired in utcro, 

"We have encountered a number of inst.ances where the mother has developed an 
infected amniotic fluid, n=ually with Bacillus cnli, and where the infant has been secondarly 
infected. 

The possibility of the infant acquiring an infection during it= passage down the 
birth canal is well known. Gonorrheal ophthalmia is one of the most common infections 
thus acquired. The infant may also pick up a monilia infection, and Dr, Dodd’s recent 
work presents the disturbing posribility that the vini= of epidemic diarrhea may be present 
in the vaginal mucosa. 


INFECTIONS ACQUIRED BY PERSON-TO-PERSON TRANSMISSION OF F.tTHOGENS 
The initial bacterial flora of tbc throat and nasopbarynx is largely acquired thiough 
direct contact with adults.s The newborn infant mar acquire an infection from an adult 
or infant carrj-ing pathogens in his droplet®. The most common organism thus trans- 
mitted are the Staphylococcus aureus and the streptococcus, although others may mote 
rarely be involved. There is considerable evidence that this per®on-to person contact i® 
the most important method of spreading vim® infection. 


INFECTIONS ACQUIRED FROM PATHOGENS PP-HSENT IN THE AHt 
The importance of air-bome pathogens in the development of infections in the new- 
born is difBcult to evaluate. Infections of various tj-pes can undoubtedly occur by this 
route but they roust he relatively rare. 


INFECTIONS ACQUIRED FROJI FHYSIC.AL CONTACT VTITH INFECTED PERSONNEL 

OR JIATERIAE 

The infection of infants by direct contact with infected personnel or material is 
a very important tjqie of infection. Infections of the skin, mneons membrane, and um- 
bilicus are frequently of this origin. There is a strong suspicion that some varieties of 
diarrheal aisea«e may be spread by infected nipples and rectal thermometers. 


INFECTIONS ACQUIRED FROM THE INGESTION OF PATHOGENS CONT.MNED IN THE 

infant’s FOOD OR FLUID 

In general, the present methods of sferiliring infants fonmdae are very unsati®- 
factory Recent studies of formula samples showed bacteria eonnts that would not have 
recovereflTi^Tn ^aw milk. A large variety of organisms were 

twi a r T ’ of the same species as 

of per-onnol. The frequency with which Laneedeld Group D streptococci were 

Chilli KrTss,' isi?. M. K.: Initial Aerollc Flora of Newborn Infants. .Am. J. Di®. 
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encountered in. tlie throats of infants with epidemic diarrhea suggests infection b 3 ’ the 
fecal-oral route. Salmonella infection of the newborn is further evidence that poor technique 
maj- bridge the gap between the human intestinal tract and the infants.-* 

Syphilis in the Ne-wborn Infant 
Katharine Dodd, M.D.,* Cincinnati 

At this point I would like to a.sk Dr. Dodd to discuss the subject of .sj'philis in the 
newborn, following which the rest of the rime will be devoted to the problem of diarrhea 
in the newborn. 

The incidence of sj’philis in women of eliild-bearing age has been estimated as about 
3 per cent, less than 1 per cent in white women of high economic status and more than 
15 per cent in Negro clinic patients.* Of the pregnancies occurring in untreated sr'pliiiitic 
women, about 30 per cent will result in death of the fetus and perhaps SO per cent of 
those bom alive will be infected. If treatment is begun before the tiftli month of preg- 
nancy, only about 5 per cent of the otfspring will have the disease; if after the fifth 
month, about 20 per cent. These are the figures given in the prepenieillin daj’s. Early 
reports of the protection of tlie child as a result of treatment of the mother with penicillin 
during lier pregnane}’ were even more encouraging. As more experience accumulates, one 
is forced to abandon some of the carl}- optimism concerning penicillin as a quick sure-fire 
cure for sypliilis in any stage of the disease. IVhether or not the infant will be infected 
depends not only on tlie treatment tbc mother has received but also on tiie age of her 
syphilitic infection. Children born of untreated mothers whose syphilis was acquired at 
the time of conception or during the pregnancy will almost certainly be infected; those 
born of mothers with congenital .syphilis or late latent syphilis will probably escape in- 
fection. In the year 19-15, 1,S70 women were delivered at the Cincinnati General Hospital. 
Of these, 1,003, or 53.0 per cent, were colored and SOT or 10.1 per cent white. SypkiUs 
was diagnosed because of history or positive serology or both in 178 or 17.7 per cent of 
the colored women and 59 or G.S per cent of the white women. Thei'e were thirty more 
patients in whom tlie diag-nosis of s.-vphilis was doubtful. Twenty-nine of the btibies born 
to the syphilitic women were stillborn. Tlie other 20S became patients in the newborn 
nursery. The prenatal care given to the mothers varied all the way from excellent to 
none and the antisr’philitic treatment they had received varied from excellent to none, 
llany had been treated several years before the present pregnancy but had received no 
treatment during the pregnancy. 

The diagnosis of syphilis in the newborn infant usually presents great difficulties. 
Clinical signs and s}anptoms arc rarely present at biith. Serology of the mother just 
before delivery or of cord blood taken at the time of delivery is diagnostic in only about 
00 per cent of the infants. They may have syphilis wlien the serologj’ is negative and 
may be uninfected even though the serology is positive. Around the years 1933 to 1935 
great reliance was placed on roentgenograpliic changes in the long bones at birth as evidence 
of syphilis. Ingraham* and others were apparently able to pick up by this means many 
,-a.se.'. of syphilis in infants a few d:iy.s of age when all other signs were absent or equivocal. 
My experieueo both in Nashville and Cincinnati, unfortunately has not duplicated theirs. 
Only oneo have I seen a lesion which I thought was undoubtedly the re.sult of sypliilis 
in the roentgenogram of the long bones of a newborn child. That child’s mother had 
been actively treated during the last month of pregnancy. Tlie child’s Kahn test, positive 
at birth, .soon became negative and we could only conclude that the infant had probably 
been infected but had received suffieiout therapy during intrauterine life to reverse the 

•Riiben.sU-iii. .\. Daniel, and Foluy. (IcorKf E. ; Eindeniic Diun-l)C.-i of tlie Newborn in 
Massachusetts. New Enp;. J. Med. 2SG: ST, 19t7. 

•From Tile Children’s Ho.spltal Research Foundation and tlie Departnicnt of Pediatrics. 
Univei-sity of Cincinnati CoIleRO of Medicine. 

nVhipi'Ic. I). V., and Dunliani. E. C. : Congenital Syphilis. I. Incidence. Transmi.s.sion 
and Diagnosis. J. Peuiat. 12: 3SC. 19.IS. 

Hngraham. N. U.. Jr.; Diagnosis of Infantile Congenital Kvpldlis During tlie Period of 
Doubt, .\ni. J. Sypli, .t Neurol. 13: .'.IT, 1033. 
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yerolo'.'}-. As wo huvc learned more about tlie roentgenograpliic aiipearanee o£ loiif; bones 
in conditions other tlian sypliilis, we have become liositant about the interpretation of 
minor or oven major changes in the long bones. When the child has reached .in age of 
0 to t'p weeks and the roentgenogram reveals periop-tcal changes, irregular areas of decreased 
density at the ends of tlie long bones and ep-pccially an area of decreased density in the 
proximal, medial aspect of the tibia, syphilis seems to be the only diagnosis tenable. Other 
clinical signs of disease arc by then almost always present. Bopcated fjuantitatne Kahn 
tests and repeated roentgenograms of the long honce combined with careful clinical obser- 
vation will almost surely rule syphilis in or out by the age of 3 months. It is difficult to 
follow children this carefully, and even when it i.s possible one has lost the opportunity to 
begin therapy early. 

The spread of sj’philis through contact infection in the nurserj' rarely presents a 
problem. The question of treatment of ii child who may or may not have syphilis is a 
problem. If the child has syphilis it is better to treat before signs and svTnptoms appear 
and before there is any danger of a fatal outcome because of overwhelming infection. 
In Cincinnati we try to weigh tlie infant’s chances of infection, using the information 
we can obtain as to the age of the infection in the mother and tlic apparent adequacy 
of the treatment she has received. If the mother has received inadequate treatment, there 
arises the question whether tlie child lias also received inadequate treatment by the absorp- 
tion of drugs through tiic placental circulation. In the days when arsenic and bismuth 
were the antisyphilitic drugs of choice and one felt that adequate therapy meant at least 
a year and a half of continuous treatment, wc treated only the occasional infant in whom 
a positive diagnosis could be made at birtb. Kow, nc start penicillin injections if in our 
judgment there is as much as a 50 per cent chance of tlie infant's being infected. The 
child must be kept in the hospital after the mother leaves and has to be weaned from 
tlie breast, neither of which procedures we like. We do not know whether wc have treated 
infants who were uninfected. As far as I know wc iiave failed only twice to make a 
positive diagnosis when syphilis was present. Once the mother and child were discharged 
before the mother’s Wassermann and Kahn tests had been reported and once the mother’s 
Kahn test was reported as negative although she was infected. Before we adopted our 
present plan, three syphilitic infants had returned to the hospital with severe infection. 
One died in .spite of therapy. The ideal way to deal with the problem of syphilitic in- 
fection in the newborn nursery is to prevent its occurrence by adequate care of the preg- 
nant woman. That is a task for the obstetrician, the adult syphilologist, and the public 
health authorities. They' should receive every encouragement from us. Meanwhile, the 
diagnosis and therefore the management of .sypliilitic infection continues to be a difficult 
problem in the newborn infant. 


DISCUSSIOX 

BB. .1. C. JAUBOX, St. Louib. — ^W hen a diagnosis of syphilis i.s made, how is the 
infant treated? 

BB. BOBB. At present we do not wait to make a definite diagnosis of svpliilis but 
treat the child if we think he probably has syphilis. We are using intramuscular doses 
ot penicillin given every tliree hours. The dose is 10,000 units every tliree hours for pre- 
matures and 15,000 units for full-terra infants. We give a total of at least l.C million 
umts to prematures and 2.4 million for full-term infants. It usually takes between four- 
teen and twenty-one days to complete the therapy. 

BB. n. KEXKEBY, JE,, Bibjiisgham, Aia.- 
bi=muth, arsenic, etc.? 

-1 Snifr^Si 

BB. CLIFFOBD.-What do you do if Wasrermann or Kahn is positive after penicilUi 


-Do you follow up the treatment with 
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DK. DODD. — Tlie Wabseimanu of the children who have negative tests before treat- 
ment has not become positive at completion of treatment. We follow these children 
with quantitative Kahn tests and use the criterion of a rise in titer or recurrent positive 
after wo have negatives as evidence of relapse. None of our cliildren have relapsed since 
we Jiavc used the larger dosage but most hare not as yet been followed for a very long 
time. Most of the titers have ultimately become negative. 

DR. CLIFFORD. — Is there a law in Ohio requiring a Kahn test on all pregnant 
women? 

DR. DODD. — There has been one since November, 1945, but the law' is not obeyed 
well and a good many of the women do not go to a doctor for prenatal care. 

DR. R. A. niGGONS, PORT Chester, N. Y. — ^In what length of time is the dosage 
given? How divided? How long do 3 'ou stand pat on the treatment? 

DB. DODD. — The first two parts of this question have alreadj' been answered. We 
have treated a few children a second time when the Kahn tests have been positive after 
nine months. 

DB. CLIFFORD. — How valuable do you find the quantitative tests? 

DR. DODD. — Quantitative tests done immediately after birth have not proved very 
valuable. We have had some babies with negative serology who have later developed 
sj-philis. XJnfortunatelj', most of the children have not been brought back until symptoms 
of sj'philis developed, at which time the Kahn test has been strongly positive. Quantitative 
serologj' has apparently proved of value in following results of treatment. The children 
who have shown a steadilj’ falling titer have so far staj'ed well. We really do not have 
enough eases to permit a verj- authoritative answ'er to this question. 

DE. CLIFFORD. — The Stale should assume the responsibility of the follow'-up obser- 
vation of syphilitic infants. How would you regulate the treatment, Dr, Cummings? 

DE. CUMMINGS. — Unless sj’philitio infants can be followed by their own physicians, 
it would seem necessarj' to recommend that the follow-up become responsibility of the 
local health officer and his staff. Presuming that the initial treatment of the case was 
adequate, I would follow syphilitic infants clinically and by means of quantitative blood 
testing at periodic intervals. I believe it is the custom in the rapid treatment of adults 
to do a quantitative blood test once a month for six months, tiien once at the ninth month, 
once at tlie twelfth month, once at the eighteenth month and finally at the end of two years. 


Epidemic Diarrhea of the Newborn Infant From the Point of 
View of the Clinical Investigator 


Katharine Dodd, M.D. 


Bj' far the most serious infection which occurs in the newborn period is diarrhea. 
IVliilo the death rate for diarrhea in infants up to one j-ear of age has been falling for 
the last 15 j'ears and the death rate for infants under one month from all causes has also 
fallen, although at a slower rate, the diarrheal death rate for infants under one month 
has risen gradualli' during the same period. Epidemics of diarrhea occur in newborn 
nurseries in all countries. As visitors have come to us at the Cincinnati Children’s Hos- 
pital since the end of the war, one of the most frequent questions has been, “What do 
}-ou think is the cause of diarrhea of the newborn and what can be done to prevent It 
or treat it when it occurs?” Two visitors from iorcign countries cited appalling figures 
of death rates from diarrhea of more than 30 per cent of the babies born in two large 
cities during a war year. In New York City, 9,236 newborn babies were reported to have 
been exposed to the disease bj- lOIl.r Of these, 1,233 contracted the disease, a morbidity 


'Frant S and Abramson, H. : Epidemic Diarrhea of the Newborn, In Brennemann^ 
Practice of ’Pediatrics, Hagerstown, Jlarj-land, 1945, W. P. Prior Company, Inc., v. 1, chap. 
28. P. 19. 
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rate of 13.4 per cent, 540 of the babic., dieJ, a aiBo fatality rate of 43.C per «nt, and 
a mortality rate of 5.8 per cent for the babic.s e-xposed. As one glance.s through med.ca 
journals one frequently comes upon a reference to an epidemic in one ci } or 
One of the last I noted uas in the October i.=.suc of the /oar, ml a/ the Amencan Ifcd.eo! 
Associations mhere the following report, from California appears under Medical Aews 
“On September 25 the Oakland Health Department closed and quarantined the matemi.i 
ward and nursery- of the Prox-idence Hospital in an effort to halt a mysterious outbreah 
of disease which has already killed six of scx-entccn babies afllicted xvith it since September 
15. The disease has not been completely classified but its main symptom is diarrhea.” 

In the first two years I xvas in Cincinnati there were three epidemic.? of diarrhea of the 
newborn as a result of which infants were admitted to the Children’s Hospital. In one 
epidemic fourteen children came to our infant ward from one newborn nursery; all within 
a period of three days. A similar number xvcrc admitted to an improvised isolation ward 
in the hospital concerned. One-tliird of the children whom we cared for died. During 
the same two years three mild epidemics occurred in the newborn nursery of the Cincinnati 
General Hospital. Kone of the full-term infants was very ill but eight premature infants 
bom in the same delivery room but cared for in a separate nursery by different personnel 
all contracted the disease and four of the eight died. 

It is questionable whether epidemic diarrhea of the neuborii constitutes a single 
entity. Bacteria present in milk, on the hands of nurses and doctors, or passed from 
mother to child during the process of birth or later may cause illness in wliich diarrhea 
is the chief symptom. In a recent epidemic* in Great Bend, Kan., involving twenty-four 
infants, nine of whom died, milk for 90 per cent of the community came from two dairies. 
On investigation it was found that the milk was inadequately pasteurized, contaminated 
after pasteurization, and sold in umsterilizcd bottles. Diarrhea xvas rampant throughout 
the town. Prior to every outbreak in the nursery, except one, a mother or nurse on the 
obstetric floor developed diarrhea. Pseudomonas aeruginosa, the organism which most of 
us know as SaciUus jyyocyaneus, was apparently the causative agent of the diarrhea. 
It was isolated from two-thirds of the babies’ stools and from the liver, spleen, and gall 
bladder of two infants on post-mortem examination. Various other organisms such as 
Salmondla and Proteus were found in some of the stools. It was thought that the babies 
acquired the infection from adults who cared for them rather than directly from the milk. 
This seems a shocking instance of what may happen when public health authorities be- 
come lax in these days when the public must rely on them for protection against con- 
tamination. of both milk and water. It also sounds as if the technique employed in the 
hospital nursery must have been very poor. Cases of diarrhea in which pathogenic or- 
ganisms have been isolated from the stools and at times from the blood stream have 
been reported from several other nurseries. Various types of dysentery bacilli and Sal- 
monella, Bacillus laciis aerogenes, Bacillus dispar, and Froieus morpani have been some 
of the offenders. Interestingly enough, rarely did a real epidemic of diarrhea arise. Either 
the diarrhea concerned one baby when his mother also had diarrhea at the time of delivery 
or had organisms in her stools similar to those isolated from the baby. Sometimes one or 
more babies in adjoimng cribs also became ilk However, according to one report* an 
totire nursery populatiw of .six babies contracted diarrhea due to a Salmonella organism. 
A nurse who was not ill but had the organisms in tremendous numbers in her stools was 
e probable source of infection. Four of the infants recovered and two died. In another 
cp^cx which concerned thirty-four infants, fourteen of whom died, Bacillus mucosus 

="ilcaical News.” J. a . jr. A. ISi; 309. 1946. 

Caused^b|’'S‘M?ihb^riie"Ep”emfc-ln'^\bVWm^^ the^Nexxbom Nursen- 

BmerentlSlSnrom-Ema"mfc-Dra^rrh'a^W;a9-'T>®^^^ Newborn': Its 

Clin. jMorth Am. zzt 5 i>l, 3 S 30 . Other Primarv Enteric Disorders of Xerrbom^ If. 

fcctlon^SPthe Eacillu.? Mucosus In- 
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^\.lb thought to be the tausttnc agent The oiganism nas cultured from the stools and 
from the throats of thiee nursemaids No further cases occurred after their removal from 
tlie nurserj S dxspar nas recoiered from the stools of thiitj six infants in an epidemic 
repotted bp Schn enthero in Baltimore TJnfoi tunatelj , no details of the epidemic are 
gnen except for the fact that tnentj one of the infants died 

A recent suriej of epidemic diarrhea of the nenborn in Massachusetts? levealed 
many inadequacies in nursing care in nineteen epidemics studied. Overcrowding, msuf 
licient personnel, general use of a common therraometei, and inadequate supervision of 
fromula miking were frequentlj encountered Laboratoij examinations of sterilizing solu 
tions, including alcohol hand solution and theimometer dips, foimulas, and nipples showed 
heaij bacterial contamination Neiertheless, no paitieular pathogenic oiganism was con 
sistentlj isolated from the babies’ stools in anj of the epidemics Similarlj, no pathogenic 
bacteiia hare been demonstrated bj most careful bacteriological technique in most in 
stances where the outbreak of diarihea has been widespread The infant’s stools, naso 
pharynxes and blood, the naoopharj-nxes and stools of all attendants, the bottles, nipples, 
and imlk used in formula feedings, have often all been cultuied but onlj the usual bacterial 
flora found At times it has been suggested that organisms, such as colon bacilli, winch 
arc noupathogemc foi adults might be pathogenic for infants who have as yet acquued 
no immunit} to them If this were true it would be difficult to explain whj a large 
numboi of babies in a nuisen should siiddenlj deielop diarrhea wheieas at another 
time no diarrhea occurs in spite of the fact that the same tjpe of organisms aie present 
in the babies’ stools at both times Epidemic diarihea must be caused by an infectious 
agent present at some times, absent at otheis and capable of spread from infant to infant 
bt one means or another 

The s\ mptomatologi of diaiihea of the newboin has usuall;v railed little from one 
epidemic to another. Breast and bottle fed babies are attacked equallj. The incubation 
period usualh appeals to be short, a matter of foui dats or less Occasionallj an infant 
has diarrhea almost from birth At the outset of an epidemic the infants usually begin 
to hare loose stools on the third daj — the time rvlien loose stools tiansitional from meconium 
to fecal stools mar rvell be a normal finding Bor this reason the abnormal stools are 
often ignoied until tlie mfauts begin to look ill oi diarrhea derclops in older infants who 
had preriouslr been doing well Sometimes, paiticularlr norv when manr obstetrical pa 
tients arc disthaiged from the hospital on the fourth oi fifth dar aftei deliveij, the fiist 
intimation that tliore is an epidemic of diarrhea conies when sereral babies reccntlr dis 
charged fioin a nurscir develop diarrhea at home The diairheal stools number from 
three or four to nine oi ten a dir Tlicj arc iisuallj gieeu and waterj and aie expelled 
with explosire rio'cnic Some authois hare emphasized the absence of mucus and blood, 
but it has been mr expeiiencc and that of some others that the stools often contain large 
amounts of mucus and m ir at times bo stre iKed or flecked rvith blood Occasionally the 
stools arc not loose but aie hearilr blood streaked In a soveie epidemic dehydration, 
acidosis and listlessness follow closelr upon the heels of the diarrhea. The infants refuse 
to nurse and in ly remit As the diseise progresses otitis media, pneumonia, oi eren septi 
cenua c lused br sccondarr inradcis mar develop Po=tnioitem examination of fatal cases 
reveals slight pathological changes There arc often congestion and swelling of the small 
bowel, espeiiallr of the teiunuin and ileum Occasionallr small, shallow ulcers are seen 
On inurosLOpic examination there is congestion of the mucosa and submucosal bed with 
cdtmi of the submucosa IVidclj scattered small foci of neciotic cells nnj be noted as 
well as sm ill areas of hemorringe just beneath or upon the mucosal surface There is 
usuallr a slight polr morphonucle ir Icucocj tic infiltration of the oubniucosa No intra 
eelliilai inclusions hire been noted In iiif.ints dnng late m the disease bionchnpneumonia 
IS often found 

'bchwtntkii, 1 I’ llrscnlLir Din. to Bacillus IJispai Xni J Dis Child ro 1J_’1 I'MS 

■Riibenstein \ D md I'olcr G E Epidcimc Diiirhoa of the Xcwhoin m XI is., i- 

chiisctts Xcw rnirland J Sled 230 87, 1947 
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A ^.ru. ct.Qlogy for mo=t ei-ulonuc. of the d.«ca^c ha. been ^an-ccte-l for the last 
ten \ear. L}oa and FoNoni' de^enbrd three epidemics «hirh occurred at a time when 
chmMl influenVa was unu«ti dl; prevalent m the tommanitj and suggested tliat the ma'My 
wac an cxpre-'-ion of infection with tlio influonra in tlie newborn. Light and Hodo« 

in lOr? reported the fir-t app irenth <mete^~tiil isolation of a filterable Mrv^ from stooL 
collected from infants m four separate epidemic- of \ariing ‘^cicriti. Cihe- were m 
occtcd intrana'^alU with Scitr idtr.vte- of the -tooL A bloodi mucoid diarrlie.t cn-ned 
m two to file da>- Tlio con stitutioml reaition was t'*’ ^ minimal. The di'-case 

was relap-mg in nature and lasted from eight to fim four da\=. .Succe-iie calf parage 
w-as re.adih accomplished with both tiltercd ami unfilterod material Following recoiera. 
large doses of actne material failed to cause disease Cross immunitv studies indicated 
that the four strain- were apparently identical. Sera obtained from si\. babic- foliowring 
convale-cence conferred complete or partial protection from intranasal infei tion of the 
animals It w.is tliougbt tliat a -omewliat smnlar diarrheal disease indigenous to cahes and 
caused by a rims was ruled out as the etiological agent of tlio disease m the c.iUcs studied. 

Luddingli and Loddio were able to produce le-ions on tlie scatificd cornea of rabbits 
with an inoculum of stool obtained during an epidemic of diarrhea in one of the nurseries 
for newborn infants at Vanderbilt The agent was readily filterable through Berbfeld \ 
candles t-imilar lesions of the cornea had been produced earlier with s^MiLlungs from, the 
mouth and stools of older infants with a mild stomatitis and diarrhea. Vitliin twenty four 
hours of inoculation Iiazmo" with cloudy opacity developed along the lines of scarification 
of the cornea, hyperemia and swelling of the conjunctiva, and m many instances an intense 
intis developed The reaction persi-tcd for about forty eight hours Microscopic sections 
showed nonspecific congestion, edema, and infiltration with polymorphonuclear cell- Strain.^ 
of the agent were maintained for a® many as forty five 'enal jias-ages Immunity devel 
oped in the rabbit eye in a period of three weeks f-erum obtained from tivelie patient® 
dunng the acute disease failed to prevent a reaction in the rabbit cornea when mixed with 
virus ; similar mixtures using serum obtained dunng convale-cenec p>roduccd no le-ion. At 
tempts to propagate the virus in other animals or m the developing cluck embryo have so 
fat been unsuccessful The filterable agent has bein isolated by Buddingh from stools ob 
timed from epidemics in Xashville, Memphis, Cincinnati, and Boston. Cros- immunity has 
been demonstrated betv\een all strains regardle-s of whether the death rate in. an epidemic 
was none or over 50 per cent It ha= not been possible to te-t whether the two viruses 
isolated by Light and by Buddingh are the same. It seems probable that a virus i* the 
usual etiologic agent in epidemic diarrhea of the newborn but it may lie that, as in 
encephalitis, different Tinise= are concerned in different epidemics 

Until the etiologic agent of diarrhea of the newborn can he readily demonstrated, 
the mode of spread will remain difficult to establish. The usual method of deabng with 
an epidemic is to quarantine the nursery and often the maternity ward a= well. In the mean 
time the babies arc cared for in tlie quarantined nursery, transferred to the infants' or 
children’s wards in the same hospital, or admitted to other hoapitals in the eitv. I should 
like to interject a word of caution comeming the last two procedures. Frant states in an 
article in Brennemann’s Pediatrics that no adult in contact with babies offering from 
diarrhea of the newborn has contracted the disea«e nor have there been any case^ among 
older infants and children in the open pediatric wards m which the-e children were cared 
for This has not been our e-vperience either at Vanderbilt or m Cincinnati In the first 
nursery epidemic studied by Buddingh and Dodd, month swab= from three of the four nur-es 
in_^c of the nursery were found to produce a typical reaction in rabbit eve- One of the 


Patho5omc'’’nml ThV Apeutic ’ Clmicoepidenuc, 
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nurses apparently carried the infection home to her C- and 8-year-old daughters. Pour other 
adults who were subsequently in close contact with infected infants developed a mild 
stomatitis which was proved to be positive for the virus. In every instance infants of 
varying ages cared for by tliese four individuals became ill with diarrhea. When newborn 
infants with diarrhea have been admitted to the infant ward either at Vanderbilt or Cin- 
cinnati, secondary cases of infection have always developed on the ward in infants varying 
in ago from a few days up to at least 6 months. Premature infants cared for in a separate, 
well-isolated nursery but attended by the same doctors and nurses as the sick infants, have 
developed diarrhea even though they were often a month or two old at the time of exposure. 
The disease has been severe in the premature infants and the fatality rate is usually high. 

Because the first cases in a nursery have often developed in babies of 2 to 3 days, of 
age, we thought that the babies might be acquiring their infection during passage through 
the birth canal. In thrush and inclusion blennorrhea, infection is known to occur in this 
manner. In many of the reported instances of diarrhea of the newborn infant caused by 
pathogenic bacteria, infection was almost certainly acquired during the birth process. 
With the possibility in mind that the mother might harbor the virus infection in her vagina, 
swabbings were obtained from the mouth and stools of the infant and from the vagina of 
the mother when diarrhea developed in the newborn nursery in Cincinnati. The swabs were 
sent to Dr. Buddingh by air mail. Virus was isolated on rabbit corneas from the material 
obtained from both mother and child and identified by cross protection tests. If the birth 
canal of the mother should prove to be a common source of infection for the infant, the 
prevention of diarrhea in nursuries will indeed present a difiicult problem. Small nursery 
units, extreme care in hand wasliing and precautions against contamination with mouth 

secretions may prevent wide dissemination of infection but single cases will continue to 

occur unless by some miracle an antibiologieal can be found which will prevent virus infec- 
tions. Immune globulin may prove of some value in the prevention of infection. The initial 

trial by High, Anderson, and Nelsonii did not lead to beneficial results. 

My o.xperienee in many different newborn nurseries is not wide. I have never seen a 
serious epidemic develop in a nurserj- where the babies were carefully watched by pediatri- 
cians even though the physical facilities except for the presence of plenty of soap and 
water for hand washing were poor. The serious epidemics I have seen have arisen in nur- 
series where the babies were cared for by doctors whose interest was primarily in the mother 
rather than the infants. In the most serious epidemic I saw the story as given by the 
parents was, “We thought the baby was doing well, but on the way home he had four or 
five loose, watery stools and has continued to have diarrhea ever since.” Surely some of 
the diarrhea must have developed before the babies left the hospital but was unnoticed in 
the bus)', overcrowded nursery. Tlirce epidemics reported from the New York Hospitals’^ 
wliere the infants arc carefully watched by pediatricians, carried a very low death rate — 
none except among premature infants. Perhaps I have just been fortunate, and next week 
or next month severe diarrhea will strike in the nursery at the Cincinnati General Hospital 
where the babies are seen daily by the pediatricians and in spite of overcrowding and poor 
physical facilities hand washing is rigorously carried out. I should like to believe that dis- 
astrous epidemics will not occur while we adhere to our present watchfulness and techniques. 

The treatment of diarrhea requires, I am sure, as well or better trained personnel than 
docs its prevention. Some infants continue to nurse and gain well in spite of the passage of 
an increased number of somewhat water)- stools containing large amounts of mucus. Such in- 
fants should be carefully watched but their food and fluid intake left undisturbed. Others, 
the premature infants in particular, rapidly develop the same dehydration, acidosis, apathy 
or restlessness that occurs in all severe diarrheas of infancy. Tliey must receive a course 
of carefully planned and carefully executed therapy. Opinions differ as to how long infants 

oHtch. R. H., Anderson. N. A., and Nelson, W. E. ; Further Observations of Epidemic 
Dlarrliea of the Newborn. I. Observation of a Biphasic Tj-po of Clinical Course. II. Thera- 
peutic Measures Including Prophylactic and Therapeutic use of Gamma Globulin, J. PEPtAT. 
• 8 : IGT. 13IG. ^ , 

«Baker, C. J.: Epidemic Diarrhea of the Newborn, J. Pediat. 14: 183, 1939. 
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with diarrhea stiould be starved, wliut amounts of normal saline, glucose solution, tind whole 
blood and plasma, or at tiroes solutions of casein hydrolysate should bo administered and in 
what order ther should be given. Perhaps by now the role of potassium-containing solutions 
in the treatment of diarrhea is more thoroughly evaluated than it was last year and they too 
should he used in therapy. In spite of occasional favoniblo reports of the influence on 
mortality figures of various chalk and apple roi.vlures it i.s difficult for roc to believe from my 
experience or knowledge of diarrhea in the newborn that these remedies can exert any favor- 
able influence on the primary infection. In spite of some favorable reports on the use of 
various sulfonamides, I doubt if they exert any influence on the course of the diarrhea except 
in the rare instances where diarrhea is caused by bacteria which are sensitive to sulfonamides. 

Our plan of therapy in Cincinnati is to stop all oral intake in the dehydrated infants 
and treat bv means of parenteral fluid intake. Information on electrolytes and total 
osmotic equilibrium is obtained by means of carbon dioxide, chloride, and nonprotein nitrogen 
determinations. Initially, in order to avoid embarrassment of the circulation of severely 
dehydrated patients by the use of Iij'pertonic solutions, 50 to 100 c.c. of physiological saline 
are administered rapidly. The acidosis is then corrected by not more than twenty volumes 
per cent by the administration of 3.7 per cent sodium bicarbonate solution. In patients with 
moderate acidosis sodium lactate is often used. In the first twenty-four hours saline con- 
taining fluids in amounts equal to 3 to 10 per cent of the body weight in addition to the basal 
requirement of 100 to 150 c.c. is given. The total fluid requirement for twenty-four hours of 
130 c.c. per kilogram of body weight is made up by the use of 5 per cent glucose in 100 to 
7i00 c.c. amounts administered alternately with the saline in order to spread the electrolyte 
administration evenly throughout the day. In most cases, blood, plasma, casein hydrolysates, 
and hypertonic solutions of glucose or glucose in saline are used only when dehydration is 
largely overcome. In cases of severe circulatory collapse or anemia blood and plasma are 
occasionally given in the first twenty-four hours. The intravenous infusion is continued 
until the infant is well hydrated and the diarrheal stools liave ceased or at least greatly 
lessened in frequency and water content. 'Wlule the diarrhea continues, one and a half of 
two times the basal amount of electrolyte is supplied as normal salt solution or the saline 
contained in blood or plasma. The infants are carefully watched for the appearance of 
edema, the recurreace of diarrhea, and the development of any untoward symptoms. Chem- 
ical checks of the chloride, carbon dioxide, nonprotein nitrogen and protein content of 
the plasma ate made as indications arise. Because we have found that hypocalcemia -with 
sj-mptoms of tetany often develops during the postacidotic phase, the serum calcium is also 
determined if the baby becomes irritable, unduly drowsy, or has symptoms of collapse or 
convulsions. A dilute solution of calcium chloride is given by garage, or in desperate cases 
dilute calcium gluconate or calcium chloride by vein when such symptoms occur. TTe think 
the administration of calcium has been lifesaving in many instances. 


Iso exact rules are followed as to resumption of feedings. IVe prefer when possible 
to delay oral intake until the diarrhea has ceased and to start the feedings while the intra- 
venous infusion is still in place. We usually begin, with 13 to 30 c.c. of water or glucose 
in water to avoid aspiration pneumonia in case the baby vomits. If this is weU taken, equal 
.amounts of an easily digested formula such as skimmed or half skimmed milk and sugar is 
offered. The amount is gradually increased, the baby’s fluid and electrolyte requirement 
being made up by the continuing intravenous infusion or bv the use of subcutaneous fluid= 
Sulfadiazine is usually administered for the first few days until it is established by culture 
that there arc no dy.^entery orgamsms in the stools. Pemcillin injections are given at the 
least suspicion of secondarj- infection but are not used routinely. As diarrhea of the new- 
born has a tendency to relapse one sometimes has to stop all feedings and start treatment 

V fortunately not had the opportunity to treat a large 

num^r of babies from a severe epidemic since the adoption of aU the details of our plL 

^ fourteen more babies should arrive on our ward a" rick a« 
lhD.so wo saw nearly two years ago we could now save more than two-thirds of them ^ 
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Epidemic Biarrhea of the Newhom from the Point of View of the Epidemiologist 

and Bacteriologist 

G. B. Cummings,* M,B., Lansing, Mich. 

T)ic material to be presented here was gathered by the Diarrhea and Enteritis Study 
Group of the Michigan Department of Health Laboratories. Tiiis study group was organ- 
ized four 3 'oars ago for the specific purpose of attempting to determine the etiology' of the 
clinical entity known as epidemic diarrhea of the newboni. The group was financed jointly 
by the Kellogg Foundation and the Michigan Department of Health Laboratories. 

Study personnel were organized into two integrated units. One unit was composed of 
physicians, nurses, and clerks for the purpose of studying hospital outbreaks. The other 
unit was composed of laboratory personnel for the purpose of analyzing the various specimens 
collected by the medical group. 

During the first year of the program it became evident that the group would be called 
upon to study a wide variety of outbreaks, some inr’olving newborn nursery' patients; others 
involving pediatric patients. 

It soon became evident also that the study of infants sufifering from the various types 
of gastroenteritis should be paralleled by a study of a normal newborn population. Accord- 
ingly, arrangements were made with a local general hospital wliereby the study group could 
collect certain data on normal newborn infants. This latter study was responsible for the 
ultimate interest of the study group in nursery techniques, and for the position the group 
now takes on the subject of infection control in nurseries. 

This discussion will bo limited largely to studies on the etiology of the various types 
of infant gastroenteritis and to studies on methods for preventing or controlling nursery 
infection. 

STUDIES ON ETIOLOGY 

The epidemics studied by our group can be classified into three categories: 

a. Epidemics caused by various members of the Salmonella group. 

b. Epidemics of true epidemic dianhea of the newborn. 

c. Epidemics mtli no clear-cut etiology. 

Salmonella Oulhreaks . — The wide interest in the etiology of epidemic diarrhea of the 
newborn has, in a way, served to obscure the importance of the Salmonella group in infant 
gastroenteritis. This has been particularly true in the smaller hospitals where adequate 
laboratory facilities were not available. IVc have observed one nursery outbreak caused by 
Salvwnella paiinnin and a number of pediatric outbreaks caused by various members of the 
Salmonella group. 

The S. panama outbreak was observed in a nursery in a Michigan hospital in March, 
1944. The first cases observed were cases of meningitis and not of diarrhea. The assist- 
ance of the Department of Health was requested on the basis of the meningitis. A careful 
study of the situation revealed both meningitis and diarrhea occurring in the same infants. 
It also became obvious that diarrhea, meningitis or both had been observed sporadically- for 
the previous six months. Local reports were that diarrhea had been rampant six months 
prior to the investigation. Autop.'-y material from three death.s, which occurred in March, 
yielded S. paanma in blood, spinal fluid, meninges, lung tissue, and feces. S. panama was 
also recovered from the stools of our graduate nurse, one nurses ' aide and one maid. In 
addition, the organism was recovered from eight well newborn infants and two well mothers 
of these infants. Altogether, twelve infant deaths could be attributed to this organism. 
S. panama was isolated from the stools of two other infants hospitalized in two other cities. 
Investigation revealed that these infants were born in the hospital under investigation. Thy 
outbreak ivas brought to a close by the remov.al of the carriers among the personnel. It is 
interesting to note that every strain of S. panama which wc have isolated since this outbreak 
in 1944 has come from an individual having his origin in the city in which the nursery out- 
brc.tk occurred. 

•Director, Bureau of Laboratories, Michljran Department of Health, I^ansing-. Jlich. 
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Jtore recently we Imvc Ii:ul nn opiiortunity to observe two case.-- of Mahnonclla iijphx- 
murium in infants in a pediatric section of a general hospital. One of tlicse infants wa.s 
admitted as a boarder and the other with a possible case of pyloric stenosis. Tlie first infant 
had two distinct episodes of diarrhea with derated teniperature.s, the first occurring about 
five weehs after adtni.-.sion. Following the .'ccond episode, a stool e.xamination revealed 
<V. typhimuriUM. The organism has remained prc.-cnl in the stools to the pre.-:cnt time, or a 
period of appro.ximately ton weeks. The second patient was placed in the same room with 
this -patient about the time the laboratory began to report not S. iyphimunum but Salmondla 
typliimurium var. Copenhagen. Two weeks after ,'idmi.‘--.-ion, the .=eeond patient had a mild 
episode of diarrhea and the laboratory reported *S. lyplximuriuni var. Copenhagen as present 
in the stools. The second patient was dearly a victim of cro.ss-infcetion, since h).s admis- 
sion stool bad been negative. The stools of these infants still contain, ,S. iyphimurium ear. 
Copenhagen at the present time, although both infants are clinically free from diarrhea. 

A stool survev of pediatric nurses revealed one nurse rvliose stool contained S. igphiTnuriiirn 
and who reported a previous episode of diarrhea. 

Thi.s type of .small outbreak has been observed rather commonly and emphasizes the 
necessity for carrier control among hospital personnel. 

Epidemic Diarrhea of the Eewhorn. — A number of outbreaks of true cjndcmic diarrhea 
of the newborn have been obsen-ed and two are worthy of mention. 

The first outbreak occurred in the premature .section of .a children’s lio.spital. This out- 
break occurred at a time when it was impossible to obtain newborn calves for experimental use 
after the method of Light and Hodes.i As a result, material obtained from infants was 
tested only in the smaller laboratory animals. The rabbit corneal test was also included, 
based upon the work of Buddingh and Dodd^ in the realm of stomatitis and diarrhea, al- 
though none of the infants exhibited a elear-cnt stomatitis. AH of the animals te.^ted were 
negative but the corneal test revealed some interesting findings. Seitz filtrates of pools of in- 
fant stools gave positive eye reactions as described by Buddingh and Dodd. Subsequent e.x- 
perience with serial passages of comeal material, however, led ns to believe that the test was 
erratic if not nonspecific. .\s a result, a large number of rabbit corneas were tested with 
trauma, trauma and alundum, stools from normal infant.s, normal infant mouth washings, 
strains of iloniiia, coaguiase positive staphylococci, hemolytic streptococci and coliform organ- 
isms. It -w-as possible with all of these specimens or tcclmiques to produce what we considered 
to be tj-pical positive reactions as de.^cribed by Buddingh and Dodd. We were unable also to 
obtain con.sistently positive eye reactions on serial passage -with stool material from infected 
infants or from control material. Our conclusion at the end of a series of experiments which 
involved 1,500 rabbits -was that the rabbit corneal test was nonspecific unless it could be con- 
firmed by the presence of intracytoplasmic or intranuclear inclusion bodies. 

We were, therefore, unable to isolate a specific etiologic agent in this outbreak. 

One interesting clinical observ-ation was made. The study group assisted the hospit.il 
in establisliing new techniques in the reopened nursery. The chief nurse of the study group 
acted as supervisor of the premature nunseir for a period of twelve weeks. This period of 
time was selected because there had been three consecutive outlireaks all of -wliich appeared 
approximately six w-eeks following each reopening. Over the period of twelve weeks there 
were no new cases of epidemic diarrhea of the ne-w-born. How-ever, on tw*o adjacent -wrings 
on the same floor there developed nine and nine cases, re.spectively. Tiiese cases, however, 
developed in infant.^ older than one month of age. There were no positive laboraton' findings 
and the clinical picture was that of epidemic diarrhea of the newborn. Because the' generally 
accepted definition of epidemic diarrhea of the newborn limits the disease to neonatal infants 
these eases were cla.s.sified as hou-se or endogenous diarrheas. 

The second outbreak occured in the smaller of two nurseries in a general hospital ami 
tw-enty-tw-o babies. Test materi.al wus obtained during the fimst twenty-four bouts 
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and before therapy was begun. Nose, throat, and stool specimens obtained were free from 
bacterial pathogens. Pooled material was tested for viruses in mice, monkies, guinea pigs, 
baby chickens, cotton rats, chick embryos, hamsters, newborn pigs, and newborn calves. This 
one experiment involved appro.vimately 1,500 animals. All of the animals or media reacted 
negatively except the calves. The first passage included four test calves and four control 
calves. The four test animals came down with diarrhea in one to three days and were 
acutely ill. Stools were waterj' yellow in character and occasionally contained flecks of 
blood. All of the control animals remained well. Stool material from the four infected 
animals was subsequently passed through five serial passages in calves with the production of 
diarrhea. The sixth and subsequent passages, however, failed to produce diarrhea and the 
agent involved either lost potency or was lost in passage. Inocula included unfiltered stool 
suspensions, Seitz filtered suspensions, and nltracentrifuged bacteria-free suspensions. The 
agent causing the calf diarrhea, therefore, appeared to be filtrable. We were satisfied in this 
single experience that we were dealing with a filtrable agent of the type described by Light 
and Hodes although we were unable to maintain the potency of tins agent. 

It is interesting to note that of the twenty-two babies involved in this outbreak, four 
also had impetigo, two conjunctivitis and one had an upper respiratory infection. 

Hpxdemtcs with no Clear-cut EUology. — A. number of outbreaks of neonatal diarrhea 
were observed which could not he called clinical epidemic diarrhea of the newborn and which 
were not caused by any well-defined pathogen. These outbreaks were usually mild in tjq)®! 
explosive in onset, short in duration, and without fatalities. Daily stool totals were usually 
not markedly increased and stools were semiliquid-green in character rather than liquid 
yellow. Nose, throat, and stool specimens were negative for the accepted bacterial patho- 
gens. It was customary, however, to isolate a variety of organisms from these specimens 
which aroused considerable speculation as to their etiologic significance. This group included 
coagulase positive staphylococci, hemolytic streptococci, various strains of Proteus, Salmonella 
atkalescens, Bacterium alkaltgeiies and various coliform organisms. These organisms were 
also routinely recovered from the various supplies, equipment, and solutions of the nur- 
series. In one nursery, for example, B. alkaligenes was isolated from twenty-four infant 
stool specimens, fifteen meconium specimens, one infant nose specimen, three nurse stool 
specimens, and three nurses' aide stool specimens. It was also isolated from nursery basins, 
enema solutions, subcutaneous saline solutions, soap solution, table tops, and hand brushes. 

It has gradually become the opinion of the study group that this type of outbreak is 
due to massive bacterial contamination with organisms usually considered to be of low or 
absent pathogenicity, together with a complete absence of tlie usual nursery techniques. It 
is felt that filth in the nursery is the principal contributing factor. 

STUDIES ON METHODS FOB PREVENTING NURSERY INFECTION 

As a preliminary to the study of these infants, it was necessary to standardize nursing 
techniques, especially those relating to infection control. The term technique was defined 
broadly in order to cover all of the potential routes of infection to the nursery population. 
An attempt was made to visnalize all of the possible infection routes and then to establish 
the proper barriers to these routes outside the physical units containing the infant popula- 
tion. As a result, emphasis was placed on tlie following points: 

1. Expert E^ursing Supervision. Four specially trained graduate nurses were placed in 
charge of the nursery, one acting as general supervisor. It was felt that the entire success 
of tiie project would depend on these nurses and subsequent experience confirmed this opinion. 

2. Adequate Nursing Personnel. Student nurses were assigned to the nursery in a ratio 
of one nurse for every eight mature infants and one nurse for every four premature infants. 
This ratio has been rigidly maintained over the four-year period. 

3. Infection Control Among Nursery Personnel and Mothers. Each shift supervisor 
■was assigned the responsibUitj* for determining the presence of infection among nurses and 
mothers. Nurses were questioned directly regarding upper respiratorj- infection or diarrhea. 
No nnrso was permitted to go on duty follovring a report of any type of infection. The gen- 
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eral supervisor questioned the mothers daily for the presence of infection. X^hen infection 
was evident, babies were placed on bottle feeding only or placed m isolation if continued at 
the breast. In short, a definite effort was made to prevent individuals with frank infection 

from actually contacting the infant population. 

4. Carrier Control Among Xurscs and Mothers. Nose, throat and stool specimens ivcre 
collected from nursery personnel monthly and from mothers at admission. It was felt that 
this was a particularly important procedure in view of the rather high incidence of Salmo- 
nella infections in adults. 

5. Formula Sterilieation. It was decided to steam sterilize all formulas, except those 
containing lactic acid. Formulas were sterilized as integrated units, that is, the bottle con- 
taining the formula was nippled and covered at the time of sterilization. Formulas were 
then autoclaved at 121° C. for eight minutes. This sterilization period was determined by 
laboratory tests for sterility. 

6. Daily Founds on Infants. The general supervisor was assigned the responsibility of 
observing each infant at bathing time for abnormal signs and for charting suspicious signs 
accurately. It was felt that the supervisor, by this method, would have the best opinion on 
the condition of each infant. 

7. Isolation, of Infected Infants. Infants with obvious signs of infection were imme- 
diately isolated. Infants with four or more abnormal stools in twenty-four hours were also 
isolated. Skin lesions were inspected carefully and infants with as few as one or two true 
pustules were also placed in isolation. 

8. Sand Technique. Hand technique in the nursery was rigidly enforced. Each nurse 
was expected to wash her hands carefully with soap and running water after each baby 
and between each baby and contaminated objects. Each nurse and all other individuals 
entering the nnrseiy were required to scrub hands and arms for five minutes with a brush, 
soap, and running water, and to wear sterile caps, masks, and gown.=. 

9. Charting. The general supervisor was required to insist on accurate charting. It 

was appreciated that accurate charting is of real value in determining the presence of an 

epidemic. 

10. Cleanliness. Absolute cleanliness was insisted upon and it was required that the 

nursery be kept clean by wet mopping and dusting. Contact points where infants nught be- 

come infected were cleaned with germicidal solutions, 

11. Sterile Supplies, All linens and other supplies not affected by steam were sterilized 
for one hour at 121° C. 

12. Visitor Control. Visitors were limited to two grandmothers and the father. By 
this method, the variety of outside adult contacts to the mother and baby was markedly 
reduced. 

Once this general plan was in operation, an attempt was then made to evaluate the in- 
fluence of this plan, if any, on the incidence of infection in the infant population. Each 
infant was observed daily for evidences of infection. A nose, throat, and stool specimen 
was taken routinely on each infant on the first day of life and every three days thereafter 
during his nursery stay. All suspicions skin lesions and eye drainages were cultured. The 
nltiiaate objective was to attempt a correlation between technique on the one hand and 
clinical and laboratory findings on the other. After fifteen months of experience a correla- 
tion was attempted between the incidence of all types of clinical infection and positive lab- 
oratory findings on fourth-day infant stools. The fourth day stool was selected to avoid 
culturing meconium specimens and to cover the greatest possible total of babies. Stools 
were called positive when they contained coagulase positive staphylococci, beta hemolytic 
streptococci and the accepted enteric pathogens of the Salmonella and ShigeUa groups. The 

^ organism recovered in the fifteen-month period was the coagulase positive 
s ap j ococcus and there appeared to be a close correlation between the presence of this or- 

infection. Thus, at the beginning of the period there were 
infection and fifty-seven staphylococcus positive stools. Fifteen 
a r ere were seven cases of infection and one staphylococcus positive stool in an 
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’qunalent population It tlierefoie appealed that the progiam i\as haiang some influence 
on the reduction iii the number of cases of all tj-pes of chmcal infection and likewise on 
the reduction cf bacterial pathogens present as observed in the stools. The average case rate 
ind tlie aierage positive stool rate have leniamed at a leij low leiel up to the present time 
Xo cases of opulemic diarrliea of the newborn were obsened oier the four j ear test period 
nor were anj cases of Salmoiiolki oi f'higella infection obsened The tj’pe of impetigo 
now present is maikcdlj diffeient than that seen at the beginning of the four j ear period 
Four jcars ago, an infant with impetigo would generallj be coveied with lesions At the 
present time the last inajoiitj of infants classified as cases of impqtigo have only a small 
number of lesions, usuallj localized in one skm area There has been a general decbne in 
all of the tjpcs of nui'-erj infection ordinanh obsened This four j ear freedom from the 
dnriheal di«eases seems lathei lemaikablc in view of the fact that this nurserj had evperi 
cnced thiec consecutive outbreaks of epidemic diarrhea of the newborn in the three jears 
prior to the beginning of the studj On the basis of this fourieai experience it seems 
possible to diaw ceitaiu tentatiie conclusions These are' 

1 It IS possible to establish a woikable pattern of technique wliioli has as its objeetne 
the leduction or elimination of nui^cii infection 

2 This tetlmique appears to be lesponsible for the reduction in the incidence of neo 
natal diairhea and the leduetion in the incidence of other nursei} infections. 

3 This technique nho appe.us to he icsponsthle for a leduetioa m the meidence of 
pathogenic bacteria obsened in the stools of normal infants 

No attempt has been made as jot to cialuato indindual nmseij proceduies in lela 
tion to infection control It is felt, howeiei, that the more impoitant piocedures are 

1 Expert supen ision 

2 Adequate poi-onnel 

3 Infection contiol in nuises and mothers 

4 C liner control in nurses and motheis 

5 Stcrilizarion of formulas 

(i Rigid isolation of infected ca^cs 

7 II ind technique 

Epidemic Diarrhea of the Newborn as a Hospital Problem 
Charles C. Chappie, M D , Philadelphia 

The mam consideration in the constiuction of a new nursery or the reconstruction of 
an old one i' tftieiencj, which niaj be achieved through the most economical use of the space 
for the be«t care of the infants and for mmim.il elToit on the attendants' parts This latter 
must bo calculated in total effort and so the i eduction of the total laboi implies reduction in 
the niimboi of attendants The arrangement of the deuces to be employed in the infants’ 
care is impoitant to save unnecessarj 1 ibor .and to obtain the optimal duision of that labor 
That IS, a nurse should hare duties which onlj a nurse can perform and not be forced to 
perform many sra.ill choies which an untrained person can do ns well, but which cannot be 
assigned to the unskilled because of the nuiserj l.ajout Freeing the nurse from menial 
tasks should be an objective in all nursery design, for the nearer this ideal is approached 
the liigliei the level of infant cire 

Another important point in nursery design is the reduction of the number of people 
who must haie atcC'S to the nursci\ fai ,is possible, the nur=es on duty should be the 

only ones to lino access to this room Attending plnsicians should enter for emergency 
purposes only and routine examin itions should be conducted in an examining room to which 
the patient is bioiight Before enteiing tins looni the iihisieim should scrub thoroughly at 
the nurses’ st itioii .iftir hinging his oiercoit and hit and piefer.ibly Ins suit coat and rest 
on hooks proiided outside the miisery st,itinn Viitoclned m isk, cap and gowai arc donned, 

•CliildiLiis Hospit.al, riiiladelpliia 
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and tlicn the doctor wav go into the cxaniining room wlii.-li i*.- guardr-d bv an nltranolet 
linht curtain a= well as by doors. Incidentally, all the doors to this room should swing 
inward so that the opening of one forces the othcr.s to clo.-c. Wlicn he has completed bis 
c.vamination he returns to the outside before removing his gown, mask, and cap. 

The examining room can be an alcove in an ontranco anteroom. Its doors serve to block 
free air passage from the rest of tlie hospital to the nur.<.cry and arc protected by light bar- 
riers. Xo other entrance need bo proviilcd. The second door can open directly into the 
nursery and a third opposite the second, directly into the utility room. All soiwice facilities 
for the nursery arc conducted from the outside corridor by nican^ of the utility room, which 
will be diseu‘-.-ed later. 

The most desirable nursery is one whieh is cubicied with t ft. waU", largeli of glass. 
In each cubicle is the equipment to be u'cd for that infant. This inciudc.s a nurse's goivn. 
In the nurserx’ there is no de^k, as the charting ile^k is in the nurses^ station outside the 
entrance where the nurses can sit charting while watelsing the infants through a large glass 
panel. Opposite the cubicles is a small wash basin with foot confrolo, the only other article 
of equipment in this room. The temperature should be held between /O and 75 degrees 
F. and the humidity between 30 .and 50 K. H. In a nur-^era- it is preferable to sterilire the 
air with a glycol vapor which render.*; the air b.actericidal .and permeates the entire nursery 
suite. The floor is of composition, cither of the trqic which i.s laid in place or that which i.s 
poured like concrete. The ceiling is of sound-deadening material and is in soft color 
contrast with two-tone w.all®. In .«ueh a quiet nursery of soft colors and diffuse lighting, 
fatigue and nervous tension can be reduced. 

Temperature, humidity, aud ventilation must be regarded scrioudy for the liealth of 
the infants and the elBciency of the nurse.'. Wide differences of opinion exist on temperature 
and humidity. English nurserie.', according to a survey in the Lancet (August, 1916), are 
considered too hot if they are above 60' F., while the tendency in the United State.? 
is to subject infants and nur.'es alike to 75° or more. It i.s common practice in this 
country to maintain the temperature of the newborn nur.'cry around S5° F. This is true 
even when certain infants are kept in individually heated beds. These high temperatures 
have an enervating effect upon th.e nurse' and arc insufficiently liigh for the infants them- 
selves. It is obriously more de.iirable to regulate the environmental conditions of these two 
groups independently of each other and mean' of accomplishing this ivill be discussed later. 
In nurseries where there are well, full-teim infants only it is unneees'aiy to maintain uncom- 
fortably high temperatures. 

At this point it might be well to consider the complete elimination of the private new- 
born nurseiy, because this tj'pc of nursery is more open to the introduction of infections due 
to the larger number of individuals who have acce.'s to it. -Vny member of the obstetrical 
staff or pediatric staff may have private patients here and each infant may have liis own 
private nurse. Ideally, each private newborn infant Vould be kept in a sound-dampened 
cubicle attached to his mother s room. This would insure complete segregation of all infants 
from each other and minimire the possibilitie.- of cross-infection. 

.Since tliis ultimate ideal is not practicable in most ho-pital.', the second best choice 
seems to be a cubicied nursery such as described before, where each cubicle functions a' an 
independent unit with bathing facilities and the individu.a] supplies for each infant in his own 
cubicle. 


.Since It is nearly always necessary to compromise between tV.c ideal and the practical a 
utility room in which scrupulous technique is maintained should be considered for U'e’in 
nurseriDs where no infections exist. Thi' room .'hould adjacent to the nnrserv and sepa- 
rated from ,t by doors and ultraiiolet light barrier'. Info it, autoclaved linens' are pa'Ld 
through a small window from the corridor to the linen .shelf in the room. Thev are revived 

mrSnr -t rT -'eparatid bv a gla.=s 

corndor only. Against another nail .'tauds a long infant wash table and sLes 



712 


THE JOURNAL OF PEDIATRICS 


These are seinivated from the clean linen shelves by a partial barrier of glass which is de- 
sirable only to prevent splashing. The linen inlet window should not be opened, of course, 
alien an infant is in tills section of the nursery. Along the rvatl at the end of the room 
lies a large sink a*ith a left-side drainboard. Here the used formula bottles are cleaned 
and set into a sterilizer or pasteurizer to the right of the sink. This sterilizer extends 
through the wall under a large glass window into the sterile room of the formula preparation 
apartment, and it is in this sterile room that the sterilizer is controlled. 

The formula preparation apartment is composed of two rooms. In the first is a door 
to the corridor and a window at table level, similar to that of the utility room's for ad- 
mitting linens, cans, bottles, and other supplies. Dr. WejTnuller believes that this receiving 
door should be a pasteurizer to prevent bacteria coming in on the supplies. Below it lies a 
small door for the removal of empty cans and the like to the corridor. Inside is a sink ami 
cabinets for storage purposes. Separating this room from the sterUe' room, the first room 
beyond, is a swinging door guarded by an ultraviolet curtain. In the sterile room is the 
other end of the sterilizer mentioned above, the mixing table, a hot plate, a wash basin, and 
a telephone. There is no door to the nursery but large glass panels allow free view of it 
from two sides. Here the bottles, nipples and caps are received, sterile, from the utility 
room, and here the formulas are prepared. Wlien each is bottled, and the nipple in place, 
it is capped with a metal or glass cap and returned to the sterilizer. After sterilization 
the formula is removed by the nursery nurse and stored in a refrigerator in the nursery. 

Such a milk room arrangement could serve any tj-pe of nursery. The nurseries them- 
selves, however, must be modified somewhat for specific purposes. Nurseries for private and 
ward newborn infants can follow much the described plan. Isolation nurseries, though, are 
usually set up along more rigid lines, by the isolating of sick infants in separate rooms with 
special nurses who do not attend other babies. In most hospitals tliis is the only solution 
to the problem of isolation. It is expensive in personnel, labor, and space. On this account 
the suggested alternative plan may be considered. 

It is possible to separate infants completely in the same room by keeping them in 
separate sealed compartments. Air to each of these compartments is brought from out-of- 
doors where no pathogens exist, and is exhausted there separately. Feedings, linens, and 
other necessities reach the infant through a small airlock. This is a boxlike section with a 
door to the inside and one to the out, only one of which is opened at a time. The nurse 
reaches the child tlirough sleeves on the front of the cabinet and can view him at all times 
tlirough its glass windowed top. Batteries of such cubicles can be maintained at a common 
temperature and humidity by a single power-unit. In sucli a cubicle the infant is in out-of- 
doors air and is unexposed to air-borne bacteria. By being so enclosed he is guarded from 
droplet infection to which an attendant might expose him xmwittingly. His exposure to con- 
tact infection is limited to the nurse’s scrubbed hands. His protection against infection is 
greater in such a compartment than in a separate room, and the space and personnel ad- 
vantages of such an arrangement are' obvious. 

Premature nurseries have all the requirements of isolation nurseries plus certain special 
ones of their own. Here the same careful isolation technique must be maintained, the in- 
fant must be protected from the same routes of infection (contact, droplet and air-bome). 
Additionally, each infant has definite and individual temperature and humidity requirements 
while these in isolation nurseries are the same for all. In general, the smaller the premature 
infant, the higher the environmental temperature required to maintain his body temperature 
at normal and the humidity in his environmental air affects his temperature requirements 
directly. For example, an infant of 2 to 2% pounds may require 96° F. of dry air to 
keep his temperature at 98.6° F., while in humidities of 75 plus per cent E. H. he may have 
a normal body temperature in 90° F. air. Additionally, infants of 4 pounds and over suffer 
in the excessive humidities in which those smaller ones thrive, although most infants require 
supplemental heat until they reach 5 poimds. Thus the selection of the temperature and 
humidity for each infant must be done individually. Nurses in their masks, caps and gowns 
suffer even from the heat required by the larger of these infants. As this is the case, it 
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seems logical to allow the room to be at a temperature in which the nurse is comfortable 
and to have each infant in an incnliator where the temperature and humidify can be optimal 

for him. . . 

Incubators which depend upon convection currents for drauing m the air to the intant 
usually draw this air from near the floor. IVhcn these are in use, .specially careful meas- 
ures must he employed to minimize tlic number of bacteria in the air. Masks on the nursto' 
and staff help to reduce the number of these bacteria, but as tlic air penetrates the masK, 
bacteria can he carried in it. The real use of the ma.=k is to prevent tlie fall of droplets 
from the mouth and nose. One of its greatest disadvantages is in tlie discomfort it pro- 
duces with the consequent inclination on the uc.arcr-'s part to adjust it with the fingers. 
This changes the route of contamination to one of contact with the bacteria, but strict self- 
discipline can probably minimize this. However, it does seem safest to care for the infant 
in such an apparatus as was described for isolation rooms and which has, in addition, tem- 
perature and humidity control and regulation. 

To conclude then, nursery design should consider all measures for the safety of the 
infant and the comfort and convenience of the nurse as means toward the same end. 


CONCLUSION' 


DS. CLIFFOBD. — ^The preceding discussion demonstrates that there is no justification 
for a fatalistic attitude concerning tlie problem of diarrhea in newborn infants. 

Most of the outbreaks are the result of plain, common, ordinary “filth."’ It is shock- 
ing to hear of contaminated common tliermometers, formulas, nipples, examining instruments, 
nursery basins, enema solutions, snbentaneons saline solutions, soap solutions, sterilizing 
solutions for hand dips, table tops, and hand brushes in modern newborn infant nurseries. 
It is shocking to hear of infants infected with organisms that can originate only in the 
human gastrointestinal tract. 

The universal adoption and enforcement of the simple and practical “Standards and 
Becommendations for Hospital Care of Xewbom Infants (Children’s Bureau publication 
No. 292)’’ would go a long way toward protecting the newborn infant from the hazards of 
diarrheal disease. All investigators emphasize the cardinal importance of plenty of soap 
and water in the prevention of infection in the nursery. 

It may be that the coagulase positive staphylococcus counts on infants’ stools as sug- 
gested by Cummings may prove to be a useful check on nursery technique, allowing cor- 
rection prior to the Outbreak of infection. 

Experience has demonstrated carrier-borne infection of such importance in the 
etiology of newborn diarrhea that routine stool and throat cultures of nursery personnel 
are recommended. 


Tme epidemic diarrhea of virus etiology may strike a nursery in spite of all known 
precautions. In this connection the words of Dr. Hodd are reassuring, “I have never seen 
a serious epidemic develop in a nursery where the babies were carefully watched by pedia- 
tricians, even though the physical facilities, except for the presence of plenty of soap and 
water for hand washing, were poor.’’ 


IVe have a very useful procedure at the Boston Lying-in Hospital that has demon- 
strated its ability to put the fire out at the start before a .'^eriou*: spread has occurred. The 
setup consists of a separate isolation room available for every nursery, into which any in- 
fant may be instantly transferred by the nurse in charge, without a physician’s permission, 
at the fir.st loose stool or other sign of infection. AVe have mobile nnrserv equipment per- 
muting the conversion of any empty room into a temporary nnrserr. 

If one baby in the nursery develops a diarrhea, that baby 'is isolated. 

If two babies from a given nursery develop diarrhea, both babies are isolated and the 
nursery m guorantined. No new baby is admitted to that nursery until it is emptied and 
cleaned. ,\ll new babies are admitted to the temporary nursery. ^ 

dc'velop diarrhea, we will consider an 
of 1 , 0 ™!'" necescary steps, including the notification of the board 
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DI^-CUSSIOX 

DK JAUDOX — js the %nus infeetjon tiansmittcd fiom mother to child? 

DE DODD — lYe do not know, but some noik nluch I hate already mentioned makes 
it seem possible that the child acquires infection durmg passage through the birth canal 

DR J E GUXDT, E\e, X Y — AMiat about the tiansmission of infections to the babies 

bl MSltOlS? 

DE CUMMINGS — Visitois are a potential souice of infection to the babies by virtue 
of the fact that they are m contact iiith the motlieis Unrestricted visiting is certainly 
dangerous to the mateiual population and, m turn, therefoie, to the infant population It is 
raj belief that MSitors should be limited to both motheis and nursery. A good rule is to 
bunt visitors to tno grandmothers and the fathei In nurseries uliere the babies are not 
completeh segregated from the outside personnel, iisitois should be prohibited. 

DR CLIFFORD — IVill the Chappie compronuse bo satisfactoiy in preventing infec 
tions in the nurseri ? 

DR CUMMINGS — I am not personalU in a position to make recommendations re 
gardiiig the Chappie technique I belieie, honeier, that this technique is one of the tvays of 
(ontrolliiig nuiscii infection 

DR R KEMPTON, SiotaAii, Micu — Should a potential case of diarrhea of the 
nenborn be teiiiied epidemic diarihea? 

DR CUMkllNGS — A potential case of diarrhea of the nenborn should be termed 
opideinic diairhca of the nenborn unti’ an absolute diagnosis can be made However, i 
potential case of diairhea of the nenbom in a nurserj should, fiom the standpoint of the 
hospital ulmmistr.itor and the attending staff, be consideied as a potential case of epidemic 
diarihea of the nenbom until pioied otbernise 

DR KEMPTON — Hon mani cases of the diaiihea constitute an epidemic? 

DR CUMMINGS — One case of diarrhea in a nuisery should raise the question of 
epidemic possibilities Tno or nioie cases of diarihea should be considered as an epidemic 
until prosed otheinise 

DR .1 C MONTGOMERY, Detroit — Hon difSeult is it to gavage m Chappie bed? 

DR CIIAPPLE — It IS not difiicult, as the infant’s bed can be propped up on the 
catches inside, a funnel holder bracket is on the nail, and the infant himself is so easilj 
handled 

DR C O LORIO, B\TO\ RorcE, Lv — ^MOiat amount of gljcol is to be used? 

DR CIIAPPLE — ApproMmateU one part m liio million parts of air nith propjleno 
pheot — about of this nith triethjlone 

DR .1 VUDON — Y ould it be feasible to admit nenbom infants from the outside to 
Cli ipple bed ’ 

DR CIIAPPLE— Y’e do 

DR CLIFFORD — Hon do jou cut donn the bacteria count m the air in the nurserj? 

DR CH VPPLE — Our miiscrj is in a hospital for sick children, so we use ultra! lolet 
lights as barrier- and in oierliead fiMurcs, and ne plan to ciaporate propjlene gljcol in 
lerliiii looms 

DR .1 H L\ D \.Y, Dtwrr — What is the eflfect on inir»es from breathing lapors of 
themicals? 

DR CIIAPPLE — None Dr Robertson s studio:, on toMCitj proted this bejond a 
doubt Animils ncre subjected to mini thousandfold the concentration for nianj months 
nithoiit hnriii 
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])R. GUK])y.— wiiiit effect liave clieinicals on viruW'^? 

DR. CJIAPDLE. — Pr. Rol)crt.‘:on l)elieves tlic frlyeols kill many viruses as readily as 
(liey kill hacteria in the air. 

DR. R. E. GROSS, Boston. — Is it necessary to Iieat and liuinidify each isolating nnu 
indiridually I 

DR. CIIAPPLE. — ^IVhile they can be built in batteric.^ back currents o£ air require 
that each has it.s onm air supply; therefore, .separate heat and humidity are usually employed 
as well. For premature infants thi.s is ab.=oIuteIy necessary but for older infants heat might 
not bo required beyond that gained from the nursery itself, 

DR. DODD. — ^Isn’t a cooling si'stem needed too? It would be in Cincinnati. 

DR. CHjVPPLE. — ^I n the insulated chamber.s, a small infant generates about 8° dogrec.s 
of heat. If the room temperature comes with S° F. of that required by the infant, cooling 
will be necessary. 

DR. CLIFFORD. — ^IIow long should each newly admitted premature be placed in the 
Chappie isolation unit before being admitted to the regular premature nurserj'? 

DR. GHAPPLE.— \Vc keep them in the units their entire stay in the premature nur- 
seiy, sending them home after acclimatizing them to room conditions in the unit, 

DR. BARBOUR, Pr.ORl,\, Iix.— Is there any way that the glycols may be used in the 
various water humidifiers? 

DR. GHAPPLE. — A humidifier which generates heat will evaporate glycols. 

DR. GLIFFORD. — Thirti- cubic feet per baby is the ideal standard setup by the Chil- 
dren’s Bureau in nurseries for the newborn. Would not the Chappie unit be a good com- 
promise with the Children’s Bureau standard? 

DR. GHAPPLE. — While I cannot answer for the Cliildron ’s Bureau it would seem that 
it might be, as tiie air in the isolation unit is more free of patliogens and the baby lia.s 
more fresh air in tliis greater volume. 

DR. CLIFFORD. — Wliat method is used for getting the glycols out into the nursery? 

DR. GHAPPLE. — ^There are evaporating devices on the market, but any heat source 
such as a hot plate will serve. The glycol should be dripped from a burette at the rate 
required. 

DR. GUNDY. — ^How many cubic centimeters should be evaporated per cubic foot? 

DR. GHAPPLE. — Approximately .01 c.c. of propylene glycol and .001 c.c. of tri- 
ethylene continuously. 

DR. CLIFFORD. — Will the vapor condense noticeably or harmfully on the draperies 
or furniture? 


DR. GHAPPLE. — ^It docs condense on windows and doorknobs quite readily but not 
on draperies or furniture. 

DR. B. HOA’ER, Cix'cixx.tTi.— AVbat are tlie advantages of curtain irradiation at tlie 
door over overhead irradiation? 


DR. GHAPPLE. For most aj)plications, the overhead method is the one of clioice. 
Wlicn curtain irradiation across a doonvay is used, it is to prevent the free passage of bac- 
teria into or out of the space so protected. 

DR. R. G. ALEMAN, New Okleax-S. — ^What about the transmission of beat from the 
ultraviolet lights? 


DR. GHAPPLE.— It is not greater than from other 30 and 60 watt bulbs and so 
under most conditions is negligible. It docs, however, exert some favorable effect on the 
circulation of air past the liglit. 


DR. DODD.— Wliat about the i.roblcm of getting tlie hrcast-fed liabv out to his mother 
aim I, ark to Bic nur.'-ery without becoming infected? 

he is not should lie in the room with his mother, but if 

e IS not be sl.ould bo wrapped in a sterile sheet and conveved bv a nurse in a sterile sown 
■ "ho m masked and has frc.riilv scrubbed hands ' * ^ 
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Chaib.van Dargeon. — The title of our Bound Table discussion, which is “Tumors, 
Benign and Malignant,’’ requires clarification. It is not our purpose to consider benign and 
malignant tumors as two different, although related, groups of diseases, some of which may 
bo fatal and others nonfatal. They will be reviewed rather as one entity; that is, the 
neoplastic process, whose manifestations may be quite variable but whose essential nature 
is similar in whatever form it occurs. From the pathological, clinical, and public health 
standpoints this approach is justified. 

1. From the pathological: The problem to the student of childhood neoplasms is not 
alone the histologic diagnosis of the tumor but the recognition of the, possible future effects 
of the anatomical and phj’siological changes of the growing child upon that tumor. That 
the growth process produces alteration in the tumors of children is suggested by the changes 
observed in such neoplasms as melanoma and neurofibroma. These may be benign initially, 
yet as age advances a certain number will become malignant. It is possible to determine the 
structure of most tumors by histologic study and, tlierefore, in many cases to predict the 
eventual course of the disease. Not infrequently, however, although the identification of 
the tumor may be made accurately, the future course in the individual patient may only 
be surmised. 

S. From the clinical standpoint: The clinical appraisal of any disease requires a 
careful determination of the prognosis. Some benign tumors may be fatal. The difference 
between a benign and malignant neoplasm from the prognostic standpoint is often an 
academic one. To the individual patient the importance of the disease is not its name nor 
its statistical significance but whether or not he will recover from it. 

S. From the puhlic health standpoint: Our terms should be considered from the view- 
point of the entire childhood cancer control program. This necessarily concerns itself with 
lay education. Although physicians know that some benign tumors are incompatible with 
life, the word benign may suggest to the layman a security which is relatively or even 
absolutely unjustified. The word malignant, however, indicates to many people a hopeless 
disease. Hence, on the one hand we observe children with advanced disease who have not had 
a tumor treated because it was always considered harmless and, on the other hand, we see 
fatal cases in whom no therapy was attempted because the outcome was considered hopeless 
from the very beginning. It is preferable to consider all neoplasms as actually or potentially 
malignant and to use the word cancer in its broad meaning to include all tumors. 

Tumors are observed infrequently in practice or in general hospital services ; nevertheless, 
the very high cancer death rate places it in a conspicuous position among the causes of child- 
hood mortality. A particularly unfortimate situation occurs in the ages from 1 to 4 years. 
In this ago group, malignant tumors which are knorni to bo curable in some instances, 
retinoblastoma, IVilms’ tumors, and some somatic sarcomas, to name but a few, seem to 
occur more often than at other ages. In addition, a number of benign tumors, e.g., 
hemangiomas, lymphangiomas, ganglioneuromas, and neurofibromas, which are potentially 
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fatal, arc ol 3 ter\-ea before the fifth year. Tliis ago group, the preschool group, is Dot as well 
supervised medically as is the infant in his first year, or the scliool child from G years of 
age onmard. Therefore, in an age group in which cancers with a not universally unfavorable 
prognosis occur, the unrecognized disease progresses because of lack of examination. 

As would be expected from a disease which affects so many different parts of the body, 
the sj-mptoms arc multiple and varied. Yet the objective and subjective .signs of all these 
neoplasms may be briefly summarized a.s; first, (he unusual child, and second, the atypical 
case. 

The child who shows significant differences — physically or mentally from his fellows 
may have cancer. The child whose hmtory is that of a “changed” person in that his 
present disorder has produced noticeable deviation from his usual mental or physical state 
may have cancer. The child who has a disease which appears to be diagnosed accurately 
initally but nevertheless runs an atj'pical course particularly of a chronic nature or with 
periodic recurrence may have cancer. I holic%'C the various diangostic signs which will be 
discussed this morning can be considered under the classifications, the unusual cliild or the 
atypical case. 

The following outline indicates the essential facts wliieh are pertinent to the diag- 
nosis of any t}'pe of childhood cancer. 

Diagnosis of Childhood Cancer 

1. Sites affected — sis main body areas 
H. Varying ages of occurrence of different types of cancer 
m. Suggestive clinical observations applicable to many types 
rV. Special clinical features of individual tj-pe 

This series of 1,770 cases includes those from Memorial Hospital. Several series have 
been added together in an effort to attain a closer approximation of the actual situation per- 
taining -to topographical distribution than might be suggested by a single series. 

TOPOGRAPHICAI, DISTRIBCTIO^• OF 1,770 CASES OF CHIEDKEK’S CANCER FKOSI 
SEVEN REPORTED SERIES 


CJf.S. Bones Eye G.V. Lymph. F.Sar. Pharynx Skin 
370 365 235 230 204 144 36 31 

Abd. G.I. Gyn. Liver Misc. Sal. Lung Pancreas Lip 
19 21 25 13 .18 7 5 3 2 


The topographical distribution of 573 cases of childhood cancer observed at Memorial 
Hospital was as follows: 

Topographical distribotion or 573 cases of Childhood Cancer, Children's 
Department, 1917-1946 
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TheyTrtl.roeSrr^*' ^ commonly occur during childhood. 

.1-7 central nervous sj-stem, hones, eye, kidney, blood and lymphoid system and 

“'w -.T “ r 1-*, tapp™ 
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1 In attempting to diagnose a neoplastic disease m a clidd, tlie common cancers of tlie 
adult, namelj those of tho mouth, stoniaeh, intestine, prostate, bieast, and female genitalia, 
do not usuallj enter into the problem 

2 Tlie canteiB of childion, nith the exception of those of the ccntial nenons sistem 
and some hmphonias, ate leadilj accessible to examination Thus a diagnosis maj ho 
frcqucnth made on plnsical examination alone 

3 This accessibihtj also increases the feasibilitj of theiapy. 


The Moetalitt Ixcidexce rroir Keoplasais in the United States bi UheYevh 
Groups bettveen 1039 and 1943. 


AGE GROUP 

CA\CER AInT) 
OTHER TUMORS 

lELCEMlA 

1 

1 HODGKIN ’S DISEASE 

Birth to 4 yearb 

3,095 

2,430 


I to 9 years 

1,982 

1,168 


10 to 14 years 

1,976 

893 



These general findinas are not limited to tumors alone, but, as is eiident, iiiaj occur 
in other diseases, especially chronic diseases 

Diagnotis of Childhood Cancel 

III Suggestiie clinical obseriations 

1 Changes in grontli of (a) entire bodi 

(b) indiTidual members 

2 Changes in temperament, behavior, intelligence, disposition 

3 Swelling (nontiamnatie) 

4 Undiagnosed disordei of shoit or long duration 

HEMANGIOMAS 

Diacinosii — Hemangiomas present little diffieulti m diagnosis if the lesions aie 
cutaneous 

Most subcutaneous hemangiomas must be differentiated from a large group of somatic 
tumors, including lymphangiomas, fibionias, nnxomas, myomas, lipomas, neuromas, and then 
malignant counterparts Biopsi is frequently necessaiy to establish the diagnosis 

Visceral hemangiomas raai pioduce Iieniorihage into a iiscus mtli resultant phisical 
signs in some instances Visceral hemangiomas seldom occui without associated cutaneous 
lesions Occasionally , honerer, a iiseeial hemangioma, intracranial, mtrathoracic, osseous, 
which may be of senons consequence, will be piesent, and no external evidence of the disease 
will be apparent 

Manaijcmcnt —The pediatrician must decide wlietber or not treatment should be 
instituted, when it should begin, and what type should be employed. The decision to defer 
therapy is frequently made because of the consideration that spontaneous regression occurs in 
mam hemangiomas It is not possible to generalize about these tumois, but I believe the 
nshs of not treating such a tumor particulaih in early infancy must be carefully calculated 
before any recommendation is made 

Tlie method of treatment selected deiiends upon the case Cautcin'atwn with CO snow, 
iiijcttion of sclerosing solutions, operatiye luten ention, and, at times, radon seeds are the 
most accepted methods A dension to treat hemangiomas or any other neoplasm in children 
by irr.uli ition should be reached only after the possible effects of tins form of therapy 
hayc been cyalyiatcd 

L\ MPH \NGIOM X 

The cystic yarieti of lymphangioma is icadily lecogmzed The diffuse subcutaneous 
lesions liny ha\o the brawny consistency of an inflammatory mass or may resemble any of the 
soft soni itii yaricties of tumors described aboye 

Visceral lyniphangiotiias occiu (the mesenteric <yst is an example) and must bo dif 
forentiated from other masses hnonai to oicui m the body area affected 

Treatment is usually operatiye, but selerO'ing solutions are used with “ome success at 


tunes 
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xi:vi 

maffnos,^.-ycvi arc not, as a rule, .liftlcult to <liap,o=c. They include the pigincnted 
mole or neuro ncTOs, the hairy mole, and the niclanonia. All may be the .site- o£ nialignan 
melanoma in ndole«conco or later in life. 

.Vonf 7 / 7 cmenf.— They .should Iw rernored .stirpeally in eliildhood under thc=e condition": 

1. The neiu" is a true “blue black” melanoma. 

2. The nevus is proninji ivith rapidity, 
o. Its location subjects it to trauma. 

4. ■miile cosmetic reasons are not aliv.as.s important, they haic a place in .some of our 
decisions about children. Wc find that althoush boys and jrirls do not seriously objer t to 
the presence of surgical scars they do rc-ent being called “pussy cat. ’ “mouse,” or 
“monkey” by their associates, because of the pre-cnee of a conspicuous nevus. 

xnx;Rori»ROjrATO'=i.s 

Diapnogis. — This curious con-titutional di-order i« oliaraeterired by all or .some of 
these findings: cafe au lait spots, subcutaneous, submucous, or visceral filiromas sometimes 
of great size, osseou- changes, and cerebral defects. There is a rnarked familial incidence in 
this disorder. .Some 12 to J3 per cent of the tumors become malignant. 

Treatment, — Surgical excision of any mass occurring in a child who has cafe au lait 
spots or a family histoiy of neurofibromatosis. 

ri;tixobi.asto.ma 

This is one of the two highly malignant curable tumor- observed with comparative 
frequency during early infancy. (Tlie other is the lYilm-’ tumor of the kidney.) It 
seldom occurs after 5 rears of age. Of fortj -three ca'es at Memorial Hospital it wa= 
bilateral in tnenty eight (CO per cent). It arises from the granular layer of the retina, 
grows slowly in mo«t instance", and produces few .«jmptoms. 

It is discovered usually by the parent who notice® the peculiar ••cat’.® eye” pupillary 
reflex in the affected eye. Other symptoms we hare ob=ervcd are: orbital bulge; conjunctival 
discharge and congestion: a squint; variation in the color of the pupillary reflex of gray, 
green, white, red, or rellow; disturbances directly related to impaired rfsion. crying when the 
unaffected eye is covered, .stumbling, “clumsiness” and turning of the head to permit 
unaffected eye to be u=ed. 

There is usually a considerable delar before the child is treated. Of thirty-two case® 
in this series in which the liistory could be obtained, only eight were treated les® than one 
month from onset, and .six from one to three month®. In eighteen children the delay was 
between three months and two year®. 

The diagnosis is made on the opthalmoscopic finding® of a gray-white ma=s, vascular 
.at time®, sometimes containing calcium, flecks of which appear in the vitreous in some 
instances. Pscudogliomas, retrolental fibroplasia, congenital glaucoma, and tunica vasrulo-a 
Icntis must be considered in the differential diagnosis. 

If uncontrolled, metastases to bone®, lymph node®, subcutaneous areas, and viscera 
may occur. 

The treatment is enucleation of the affected eje in unilateral cases. If tumors are 
found in both eyes, the more =prion=ly affected eye is enucleated. Removal of the other eye 
may lie considered, hut under the method of high voltage radiation, as outlined bv Martin 
and Reese, the preservation of sight and destruction of the tumor may he expected in 
some of these case®. 

Tlie familial iufidcncc of thi- tumor ha® been known for some year®. This was al=o 
the case in two families in this =eric-. 


XBUROBLVSTOjrA 

This tumor may occur at anv age in childhood but it- greatp-t freemenev jn 
emc IS during the fit-f five vear® of life. 


our evperi- 
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It arises from the s.vmpathetic neuroblast and the primary lesion may occur in various 
localities. The adrenal medulla is probably the most common primary site. It may 
also occur in the celiac plexus, the cervical, thoracic, sympathetic and intracranial as ivell as 
in tlie peripheral nerves. 

The course is moderate to extensive local spread and metastases to liver, lymph nodes, 
and bones; particularly the skull. It is an embryonal tj-pe of tumor and may mature into a 
benign ganglioneuroma in rare instances. It may also develop into a chromaffinoma, a tumor 
associated nath considerable vasomotor disturbances. 

An early diagnosis is difficult and is tinall}’ made only on biopsy. Its presence must be 
.suspected in the diagnosis of abdominal and intrathoracie masses as well as by lymphadenop- 
athy. Unfortunately the earliest indications of this cancer in many cases are the skull 
metastases, which appear about the orbital and auricular areas as well as the skull vault. 

Treatment is by removal, when possible, and otherwise by irradiation. 

LYMPHOID STRUCTURES AND BLOOD-FORMING ORGANS 

The diagnosis of leucemia requires no discussion in this group. The diagnosis of 
Hodgkin’s disease and lymphosarcoma may be made positively only by aspiration or formal 
biopsy. 

Inasmuch as these cancers ma)’ affect a great variety of tissues, their clinical evidences 
maj' be few or many as well as quite varied. 

Management . — A lymphosarcoma, if localized, should be excised if its situation makes 
this feasible. Hodgkin’s disease and inoperable lymphosarcomas are treated with irradiation. 

The leucemias in children are not irradiated. We have used urethane (ethyl carbamate) 
in three cases of myeloid leucemia in children. 

The nitrogen mustards (HN,: Di-beta-chlorethylamine and HN. Tri-beta-chlorethy- 
lamine) in use up to 1946 were not effective in leucemia. Another compound of this group 
has been used on three children (see accompanying tables) and the decline in the total white 
counts has been constant enough to recommend further study. It appears that this compound 
has some palliative effect, the extent of which cannot be appraised at this time. 

WILMS’ TUMOR 

Diagnosis . — The subjective symptoms of this tumor do not begin until the disease has 
progressed. The earliest diagnostic sign is usually that of an abdominal mass in the upper 
quadrant or in the flank. 

It is to be differentiated from other intra-abdominal and renal tumors, splenomegalies, 
hepatomegalies and some inflammatory processes, notably tuberculous peritonitis. 

The intravenous and retrograde pyelogram show alterations in size, position, and con- 
figuration of the kidney, pelvis and calyces. 

A positive diagnosis may be made only at operation, although a presumptive diagnosis 
is possible in almost all cases by clinical findings. A biopsy should never be performed 
inasmuch as the tumor is usually well localized (some believe encapsulated) in the kidney 
and biopsy may produce spread regionally and systemieally. 

Management . — Eiirgical removal is recommended .as early as possible. Irradiation 
prooperatively is advocated l)y some surgeons, particularly if the mass is extremely large. 
Postoperative irradiation has been advocated by many. I feel that the problem of the 
individual case must determine the course to pursue. 

CONCI.UDING REJIARKS 

It is evident that we arc faced with a formidable task in our efforts to reduce the 
number of deaths among children from neoplasms. 

■ViHiile we must await further discoveries in the research fields before cancer will be 
completely conquered, there are some simple and obvious policies which, if now adopted, 
would be of immediate benefit. 

From the layman’s .‘standpoint : (1) The public must know that these dise.ases con- 

stitute a very real hazard during childhood. (2) The great importance of continuing the 
periodic medical examination of the child which this and other medical societies have long 
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S. K,, Female, Aged 4 Years. Born 2/J0/43. Adm. Kov. 8, 194G. Weight 39 Lb. 
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J. P., Male, 

4 Months Old. 

Born 5/4/46. 

Admitted 10/7/46. Weight 

14 LB. 

BLOOD nNDINGS 


1 1/25/4G 

1 11/11/46 1 

12/12/40 

1 1/17/40 1 

2/7/46 

WBC 

50,200 

20,5 

13,2 

16,7 

34, 

M. Blast. 

2% 
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E. X., Femxle, 

Aged 10 Ye\es. 

Born 3/19/36 

Auxt. S/22/46. 

Weigut ? 

BLOOD FINDINGS 


1 S/22/46 

' S/2S/46 

1 S/30/46 

1 9/16/46 

lYBC 

30 0 

15 0 

12 4 

S6 

Blasts unidentified 

35 




Base. 


14 

47 


Mono 


51 

51 


L\ nipli. 

G5 

1 

1 


Begs. 



1 


Xonsegs 





Hgd 

13 7 

10 2 

11 6 

73% 

RBC 

Mod 

3S 




ach 





Dose 

URETH 1 gfm 



Steinal Mot row 

P I 

Stab 2 

Ly. 22 

Bail} blasts 59 
IMetas 3 

Blast. 13 

Xr 2% (late) 


advocated not onl^ dunng but follouing infancy cannot be o\ei emphasized. (3) Cancer 
should be made a repoi table disease Our mortality statistics aie relatuely satisfactory but 
the niorbiditi lates, ceitainh among ehildien, aie not 

From the phi/siciaii’s standpoint • (1) A rension in our approach to the diffeiential 

diagnosis of snellings, obseuic SMuptoms, and plnsical and psj chologieal peculiaiities uould 
seem indicated the studj of the histones m a comparatively laige senes of children's 
cancers Xeoplasiiis must occup) a pnmaiy position in the consideration of any of these 
conditions, not because of frequency but because of the risk incohed if the disease is over 
looked (2) The necessity of a piompt and thorough iniestigation of am suspicious masses 
01 simptom complex is endent. (3) The caily and more general use of the aspiiation 
biopsi IS adiocatcd (4) ITe must appreciate that there is no such thing an as early 
diagnosis of childhood cancel Although ne maj bo able to diagnose the disease soon 
after the onset of sjmptonis, the life of the tumor niaj antedate a diagnosis by months or 
jears 

The collaboration of the parent, plnsician, suigeon, patliologist, roentgenologist, radiolo 
gist, and lie.ilth officer is necessary in each case of childhood cancer if unnecessary deaths 
from this gioup of diseases are to be presented 

The Kadiological Aspects of Benign and Malignant Tumors in Infants and Children 
John H Dale, Jr., MD, New York 

In a genci.al pediatric sen ice, the incidence of benign and malignant tumois m infancy 
and chitdliood. excluding hciiiangionias and the h inphoblastoma group, is Ion in proportion 
to other conditions Comerseli, the mortalitj lato of the malignant gioup and of some 
of the benign groiij) equals oi suipasses that of the inoie common diseases This has been 
tiuc in our experience at the Cliildicii's Clinic of The Xew York Hospital during the past 
fifteen lears 

It has been our cxpcricme th.it the ladiologist is seldom called upon to examine those 
patients in nhom the tumois aie so loc.ited that the diagnosis is readih afforded, either 
througli a pliisic.il cxaimiiiition or through tissue studi subsequent to biopsi of the tumor. 
Cousequciitli , our lecoids reieal fen examples of the somatic soft tissue tumors, such as 
lipomas, neurofibromas, neuios.irconias, and cutaneous hemangiomas. 
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Excimlin? tumors of ll.o ooutn.l nervous system, the most eomrnon locations of the 
henifrn am] mnlifn'ant tumor?, from tlie rmlioloKieal point of viciv, have been tie s 'o e a 
svftcin, the hidnev am] the adremt] -rlam]?, am] the mediastinum. , -r a 

In the skeletal system, tlic mo.st frequent henipa tumors have been those classified 
as; the benign osteogenic tumors. Tllc^e arise from l»nne sinfl/or cartil.igCj nnrl me ui c 
osteomas and the osteoeboniUomns or exo-^toscs. ^ 

The osteoma arises from the unbroken cortex of tbe bone an^l appears rarJjologjca } 
as a rather uell-circumscribcd outprouth of bone. Tliis tumor is riMiuby found betwen 
the ages of S anti 10 years. It grow.s slowly anti tloe.s not Ijeconie malignant. The flat t>pe 
is the most frequently fle.seribed form. 

Tbe ostoocbondrnnia arises from tbe shaft of the bone in tbe vieinitj* of the attachment 
of .tendons, hence tlic most common location is at the end of the shaft near the joint. Two 
forms arc usually seen: the flat and the pedunenlated. In both, the bony base is eovered 
with a cartilaginou*^ cap Avbicb impart.s the irregular outline and the radiolucent areas seen 
on the x-ray film. Both arise from tlic unlirokcn cortex and the shaft is generally thickened 
at the site of the tumor. Tiic diroe.tion of growth of tlic jicdunculatcd type is tliat of the 
greatest muscular pull. Tlicre is often a clear demarcation between the bony base and the 
cartilaginous cap. Both forms may undergo malignant degeneration and give ri.se to 
secondary chondrosarcoma? which are liiglily malignant and resistant to irradiation therapy. 
This change is rare in chilclliood and usually occurs after puberty. 

In searching the files for e.vamples of the nonosteogenic type of tumor in the age 
group represented in the Clii'drcn’s Clinic, I was unable to find any case.? of the more common 
hone cysts and benign giant cell tumors. The e.vamples of the.so lesions are taken from the 
pediatrie service of tlie Iilcmorial Hospital, which maintains an active tumor service. 

Bone cysts are localized, fibrocystic, destructive lesions with no power of bone forma- 
tion. Tliey are almost always found under the age of l-o years. The most frequent site? are 
in the metapliyses of the proximal ends of the femurs, tibia.?, and tlie humeri. Eadiologically, 
they appear as well-defined, radiolucent area.®. The medullary cavity is dilated, and the 
eorte.v is eroded and thinned from the inside. The normal bone markings in the area 
of the lesion are destroyed and tlie cyst may present a niultilociilar appearance. In contrast 
to the giant cell tumors, the bone cj-st is limited to the siiaft side of tiie epiphyseal line and 
does not involve the epiphysis. Tlie cortex is intact but is sometimes ruptured if the tumor 
grows to an excessive size. Patliological fractures occur at the site of the cysts and lead to a 
reparative periosteal reaction. Enchondromas are identical in their radiological appearance 
hut they are usually limited to tlic small bones of tlic hands and feet or to the vertebral 
bodies or sternum. Myelomas arc found in tbe same loe.ations .as cysts, but they are vaguely 
outlined and destroy the cortex witliout expanding the medullary cavity. Tliis type of 
tumor is rare in ciiildliood. .Solitary absecssc.? may be confused with bone cysts. Tlie 
former are almo-st always found in the proximal end of tlie tibia. 


The giant cell tumor of bone ro.semblcs the bone cyst and is found in the same 
anatomical sites a.<. well as in tlie distal ends of the radii and femurs. It has been stated by 
Gesc'liickter that VO per cent of the tumors of the distol end of the radius are giant cell tumors. 
The tumor is rare in childhood. As the slide illustrates, the main point of differentiation 
from the hone cyst lies in the fact that the giant cell tumor is not limited to the shaft side 


of the epiphyseal line and tends to involve the epiphy.«i.= as well as the spongiosa of the metaph- 
ysis. The medullary cavity is e.vpanded and the cortex is thinned and ruptured from the 
inside as in the bone cyst. Since the tumor ha.s no power of bone formation, no new bone 
IS seen except the reparative periosteal reaction, which follows pathologic fracture through the 
site of the lesion. A small percentage of gnant cell tumors undergo malignant change. In 
contrast to bone ry.-t.-, the giant cell tumor doe.? respond to irradiation therapy. 

Bucy and Capp, in 3 !'."!(), reported on primary licm-ingiomus of hone. Thev described 
the radiological findings of the lesion in the tubular and the fiat bone. Me have seen verv 
few involving cither type of bone. The intraosseous hemangioma of tubular bone is well 
. omonstratod in tim next .slide. The involved metacarpal bone shows a 

tvTo «t tom. «.«, « The eone4 is^hiimea 

the e„„, There „ „ p.™,,.., 
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described by Sherman in a similar tumor of the femur of a 2i/^-year-old girl. The soft tissues 
of the third finger are hypertrophied and clinically thi.s finger was involved by a cavernous 
type of hemangioma. 

In the vertebrae, the hemangiomas are recognized radiologioally by the thickening of the 
vertical trabeculae. These lesions are said to occur in about 11 per cent of autopsies and 
often remain silent during the life of the individual. 

In the flat bones, the picture is different and characteristic. Here one sees a sunburst 
radiation of trabecular markings radiating from a common center. The periosteum remains 
intact but may be elevated. 

Malignant osteogenic tumors of the bone are rare in infants and children. In the past 
fifteen years we have had 16,800 admissions under the age of 13 years, and we have not 
had a case of osteogenic sarcoma. 

Tile osteogenic tumors are most common during puberty. They usually occur in the 
long bones near the epiphyseal line. They are rare in the center of the shaft. The osteoblastic 
type occurs most frequently in the humerus, femur, and the tibia about the age of puberty. 
The early radiological signs are an increased density or sclerosis of the medullary cavity 
and a periosteal thickening. After tlie tumor has broken through the periosteum and invaded 
the soft tissue, the characteristic sun-ray radiation of spicules perpendicular to the shaft 
of the bone are seen. Those radiate info the soft tissue tumor mass. There is little 
visualized destruction of the bone, as can be seen on the slide. The radiation is well 
demonstrated, as is the increased densitj' and the small amount of cortical destruction. 

The osteolytic typo causes no widening of the shaft as was seen in the osteoblastic 
type and no new bone formation in the form of spicules is seen. Tliere is marked 
destruction of the medullaiy cavity and the cortex. As a rule, this type rapidly destroys the 
bone and invades the soft tissue early in the course. Both types of osteogenic sarcoma 
metakasize to the lungs and both are radioresistant. 

The only nonosteogenic malignant tumor of childhood is the Ewing’s endothelioma. "We 
have had two oases in fifteen years. One was of the rib and the second of the ilium. 
Ewing’s tumor may arise from the tubular or from the flat bones. The tumor metastasizes 
early, mainly to the lungs, and is very malignant. It responds well to irradiation at first, 
and then seems to become resistant. The initial response to irradiation may so change the 
cellular composition of the tumor that it becomes impossible for the pathologist to make a 
diagnosis. The use of the response to irradiation as a means of differential diagnosis should 
bo evaluated with this fact in mind. 

In the long bones the tumor is first seen radiologically as a thickening of the cortex 
and a widening of the medullary cavity, followed by a splitting or lamination of the perios- 
teum to give an onion-skin appearance. At this stage, the radiological picture is often 
mistaken for osteomyelitis and it is here that biopsy is of the greatest value in establishing 
the true diagnosis. As the tumor progresses, there is e.xtensive destruction of the spongiosa 
and the corte.v, sun-ray radiation of spicules into the soft tissue mass may appear, similar 
to the osteoblastic type of osteogenic sarcoma, and there may be involvement of the epiphysis. 
Altiiougli the usual site is at the end of the long bones, the tumor may arise anjTvhere along 
the shaft and eventually involves over a third of the bone. 

In the rib, ns this slide demonstrates, extensive destruction is seen with the appearance 
of many areas of radiolucency. The mottled appearance is said to be frequently seen and 
often there is direct extension to tlie pleura with the formation of a bloody pleural exudate 
as is suggested in this case. 

mien Ewing’s endothelioma arises in a flat bone, the radiological picture changes 
markedly. In tliis case, the ilium is involved. It has the appearance of increased density 
and sclerosis of the bone without destruction of the corte.x. Clo.se inspection of the film 
reveals the area to have a mottled appearance. This was called osteomyelitis until a biopsy 
was done and tlie diagnosis established. The response to irradiation was good and the bone 
returned toward normal, only to present a recurrence later uith the development of pulmo- 
nary metastases and death in about a year. 

Secondary or metastatic tumors of bone are seen with the Ij-mphoblastoma group of 
tumors, with neuroblastomas of the adrenal glands, with retroperitoneal sarcomas, and very 
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rarely with Wilm’s tumors of the kidney. The characteristics of these will be pointed out 
in the discussion of the primary tumors. 

Excluding the lymphoblastoma group and the central nervous system tumors, the com- 
monest malignant tumor of infants and children has been the tVilm's mixed embryonal or 
adenomyofihrosarcoma. Eight such patients have been diagnosed in the past fifteen years. 
Seven are dead and one is alive seven months after operation. Si.v of the eight cases occurred 
under the age of 5 years and, of these, five were in children under 3 years of age. The 
radiological examination revealed a large mass in the region of the kidney, with displacement 
of the renal pelvis and calyceal system of the involved side on retrograde pyelography. On 
intravenous pyelography, there was a failure to visualize the upper urinary tract jn all of 
the cases in wliich this method was used. The same radiological picture is often seen with 
neuroblastomas of the adrenal gland and with retroperitoneal sarcomas. In ncnroblastomas, 
we have found calcification in the tumor in over half of the cases. This has been reported 
hv Bachman, Parsons, and Blatt as characteristic of this type of tumor. Iseuroblastomas 
metastasize to bone relatively early, while Wilm’s tumors rarely involve bone but tend to 
metastasize to the lungs. The retropcritoucal sarcomas tend to spread to the bone and into 
the abdominal cavity. The MTilm’s tumors present a solitary or multiple nodular involvement 
of the lung, tending to concentrate in the lower lung fields. The multiple nodules are circular, 
well defined, and tend to be of the same size. This is not diagnostic, since Ewing’s sarcoma 
and osteogenic sarcoma present the same picture, but, in the light of a tumor in the region 
of the kidney, the appearance of the lung ractastascs takes on more importance. 

The next slides illustrate the commonly found tumor mass and two of the variations 
of the renal pelvis displacement and distortion seen as a result of the tumor growth. The 
degree of displacement and distortion depends upon the location of the tumor in tlic kidney. 

The variations of the pulmonary metastases are well demonstrated in the following 
group of slides. The first is one of a solitary large nodule. It appears to occupy most of the 
right upper lobe. Clinically, it did not cause bronchial obstruction. The lack of obstructive 
symptoms is common in children, while in adults, obstructive signs and symptoms are often 
the first warnings of pulmonary metastatic involvement. 

Multiple metastases tend to be discrete, of the same size, and tend to concentrate in 
the lower lung fields. The radiological picture, as I have stated, is not diagnostic but is very 


suggestive, especially with the knowledge of a mass in the kidney area or of an operation, in 
this region. 

The largest group of malignant conditions we have encountered has been the lympho- 
blastomas. Leucemia and Hodgkin's disease have occurred most frequently. These cannot 
be differentiated radiologically when they involve the mediastinal lymph nodes. In our experi- 
ence, Hodgkin’s disease has been the commoner in this location. The sternal marrow, periph- 
eral blood studies, and biopsy of the superficial lymph nodes establish the diagnosis. The 
radiological examination merely adds confirmatory evidence. Both of the conditions may 
involve the mediastinal nodes and present similar pictures. Both respond well to irradiation. 

The following illustrate the advanced state of Hodgkin’s disease and the good response 
following radiation. The earlier state of the disease in the mediastinum shows the bilateral 
enlargement of the hilar nodes and the increased bronchovaseniar markings. 

The acute lymphatic leucemia of childhood often shows changes in the bone on x-ray. 
As pointed out by Eaty and Vogt, one constant finding has been the band of radiolucencv 
proximal to the metaphysis, usually at the distal end of the femur. It mav be found at the 
fetal end of the tibia. In our series of over sixty cases, this has been a common finding, 
itas is not pathognomonic and is found in many conditions which lead to a poor nutrition 
ox bone. In the more advanced stages of marrow involvement and replacement, actual 
c^ruetion of the bone may be seen, as iUustrated in the following. Here one can see the 
oflhAn? phalanges, the osteoporosis, and the destruction 

It r neuroblastomas metastasizing from the adrenals. 

metastases have a predilection for the proximal ends of the lone bone= 
SuiSr:Ti""1-'' neuroblastoma lesio^ £ve a peeSar' 

rmmJl ^ by Eypins to be seen most 

r m neuroblastoma. The lesions of the bone are widespread and the radiation is 
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perpendicular to the shaft of the hone. Leueemia very seldom shows periosteal reaction, 
and the lesions are not widespread as a rule. 

Leucemia may sometimes invade the diploic spaces of the skull and give rise to a mottled 
appearance with bone destruction. The same may bo seen with neuroblastoma and with 
lymphosarcoma. 

JTediastinal tumors, other than the Ijinphoblastomas discussed previously, have been 
rare in our experience. "Wo have seen one ganglioneuroma located in the usual position for 
such tumors, the posterior mediastinum. It caused its symptoms purely through pressure. 
The final diagnosis was made at the operation. One thymoma of the small cell sarcoma 
type was encountered. This was also proved at operation. The radiological pictures of these 
two lesions are illustrated in these last two slides. 

Very occasionally we have diagnosed pclj-pi of the large intestine by means of the 
barium enema and air contrast studies. Polypi Imve been rare in our patients. Occasionally 
fhej- may become malignant, hence their recognition and removal are important. The com- 
bination of barium and air contrast studies is a helpful means of demonstrating the sessile 
and the pedunculated tumors of this nature, as the slide reveals. 

The radiological examination is not infallible in the diagnosis of tumors of the various 
systems of the body, but it is of the greatest aid in the early recognition or exclusion -of 
many of the conditions. In others it merely adds to the completeness of more obvious condi- 
tions. It should be used as much as possible and the examinations repeated if the first 
does not reveal the eridences of the pathology suspected. The radiological examination must 
be combined with the information gained by the other methods of investigation in order 
to be of the maximum value. In the enrlj- stages of bone tumors, the radiological changes 
are so slight that they may be overlooked unless the radiologist has had a wide experience 
in such conditions. The results of the roentgen examination should be checked by biopsy 
whenever possible to diagnose definitely the early tumors, since only the early recognition 
and treatment give hope for survival. 

Tumors of the Brain in Childhood 
Paul 0. Bucy, M.D.,* Chicago 

I. Jletastatic tumors 

II. Infratentorial tumors 

A. Tumors of the brain stem 

B. Malignant tumors of the cerebellum 

i. Medulloblastomas 

ii. Sarcomas of the meninges 

C. Ependymomas of the fourth ventricle 

D. Astrocytomas of the cerebellum 

III. Supratentorial tumors 

A. Pineal tumors 

B. Tumors of the hypothalamus and optic chiasm 

C. Craniopharyngiomas 

Unlike tumors el.sewhere in the body, tumors of the brain do not readily lend them- 
selves to subdivision into malignant and benign types which classification is so useful with 
tumors in other parts of the body. Tumors of the brain present quite a different problem. 
In many instances they are as “malignant” as tumors elsewhere, in that thej' cause the 
■death of the patient. Likewise, they invade .and destroy normal tissue. But, except for those 
occasional tumors which have spread to the brain from other parts of the body, they do not 
metastasize outside of the central nervous system. It becomes necessary, therefore, to classify 
tumors of the brain upon a different ba.sis. The two most important differenti.al criteria are 
the growth characteristics and the sites of predilection of the different tumors. 

•Department of Xcurolo^- and Neurological Surjjcry of the University of Illinois Collcse 
of Medicine. 
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Ml'-TASTATiC TUMORS 

Metastatic tumors of the hrain arc rare in childhood. One of tltc better known is the 
retinoblastoma- of the eye which spreads to the brain as well as to other parts of the 
hod}-. However, any tumor of thi.s type is so uncommon as to merit little attention here. 

Primary tumors of the hrain fall naturally into two large groups. Those which 
appear above the tentorium cerebelli and tho.se which develop in the cerebellar fossa. Unlike 
adults, children suffer frequently from tumors below the tentorium. In fact, oicr two- 
thirds of all of the tumors which occur during childhood are found in that location. 

IXrRATEN’TORIAI. TUJtOR.S 

Infratentorial tumors found in children fall into four definite groups. They are the 
tumors of the brain stem, the malignant tumors of the posterior midlinc of the cerebellum^ 
a.'itrocytomas of the cerebellum, and the cpcndynioma.s of the fourth ventricle. 

Tumors of the Brain Stem differ in one striking way from all other common intra- 
cranial tumors in childhood; they are seldom a.«.sociafed with increa.^cd intracranial tension. 
These tumors usually arise in the pons, although occasionally the medulla oblongata or the 
midbrain is primarily involved. The most characteristic symptoms arc the paralysis of 
one Or more cranial nerves. The si.xth or abducens nerves are most frequently affected, with 
a resulting paralysis of lateral movement of the eyes. However, tlie destruction of the 
facial nerve and of the motor nucleus of the fifth cranial nerve with paralysis of the 
muscles of the face and of mastication is not uncommon. Frequently, the ninth and tenth 
nerves are involved, so that the child has difllculty swallowing and talking. Sensation may 
occasionally be lost in tlio face on one side, and even more uncommonly on tbc opposite 
side of the body. Although the long fiber tracts wliich are concerned with sensation are not 
often sufficiently involved to give rise to much that is obvious on examination, the motor and 
cerebellar pathways are usually affected. The result is varying degrees of paralysis, dis- 
turbances of reflexes, and severe incoordination with disturbances of rqluntary control of 
the movements of the extremities, and a marked uncertainty of station and gait. Frequently, 
these children suffer from severe nausea and vomiting. This difficulty plus the trouble 
in swallowing which affects so many of them often results in a .severe loss in weight with an 
early emaciation. 

Because the signs of increased intracranial pressure are rarely found in these children 
they are often misdiagnosed as suffering from an encephaliti.s. Thi.= error is further con- 
tributed to by the fact that these children frequently run a low-grade fever, and it is not 
uncommon to find a moderate increase in white cells in the- spinal fluid. However, the 
differential diagnosis is usually made .simple by a slowly progres.sivc development which 
c.vtends over a much longer period of time than one would expect of an encephalitis. 

Unfortunately, there is no satisfactory treatment for tumors of this- type. Most of 
tiiem progress rather rapidly, although in a few instances the condition may extend over a 
period of years. 

All of the other tumors in the posterior fossa are characterized by the signs and 
symptoms of increased intracranial pressure. Of these, vomiting is one of the earliest. Al- 
though projectile vomiting may occur, the vomiting may differ in no regard from that seen 
aith gastrointestinal disturbances. It commonly occurs in the* early morning shortly after 
arising, and even before the child has eaten. But it may occur at other times. Headache, 
commonly of the early morning variety. The location of the pain is usually 
o ittle localizing significance. And in many children the discomfort of the headaches does 
not seem proportionate to the other symptoms. Cliildren's heads, unlike tho.se of adults, can 
expand in response to intracranial Iij-pertension. As a result, the heads become too largo 
lor the children’s- caps, and on .x-ray examination of the .skull the sutures will be found to 
ue wiacned and Uie bones of the skull separated. This fact is .»aid to give rise to a peculiar 
relisir ^"0'™ •'■s Macewen’-s sign. This sign, however, is not a 

nawil r'" intracranial pressure also gives rise to choking of the optic discs or 

1 ■ pniDpdema. However, as such edema of the optic nerve head aoc= not result in any 
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disturbance of vision until late in its course, vrlien secondary optic atrophy has occurred, it 
is found only on careful and complete examination. Paralysis of one or both abducens 
nerves ivith a resulting crossing of the eyes and double vision is a not uncommon result 
of increased intracranical pressure and a cause of serious disturbance of the child’s vision. 

These symptoms of intracranial hypertension may occur with any of the intracranial 
tumors, or with any other condition which increases the intracranial pressure. They are, 
therefore, of little help in determining the nature or location of the tumor. However, each 
one of the tumors has clinical characteristics of its own which makes it possible to recognize 
the kind as well as the location of the tumor in most eases. 

Malignant Tumor of the Cerehelhnn are common tumors in children. Pathologically 
they fall into two groups, the medulloblastomas and the sarcomas of the meninges. The 
mednlloWastomas occur predominantly in boys, usually about 5 years of age. Because the 
posterior part of the midline of the cerebellum where they develop is part of the vestibular 
mechanism and is concerned with the maintenance of balance, these tumors are characterized 
by unsteadiness of posture and of gait. There may be little else in the way of symp- 
tomatology apart from the signs of increased intracranial pressure noted above. These 
are rapidly growing tumors. They tend to spread through the pathways of the cere- 
brospinal fluid to produce implants of tumor on the surface of the remainder of the brain 
and spinal cord. No tumor of this tj-pe has ever been successfully removed. They are 
verj' susceptible to x-rays. Unfortunately, this susceptibility "does not persist and in the 
course of one to three years the tumor again begins to grow despite enormous doses of 
radiation and soon results in the death of the child. 

Sarcomas of the meninges do not present such a uniform picture as do the medullo- 
blastomas. They are most common in the posterior fossa, but may occur in the cerebrum. 
They may arise in the posterior midline of the cerebellum, just as the medulloblastomas do, 
bnt are also frequently found on the superior surface of one of the cerebellar hemispheres. 
They may occur in young boys, but they are as frequent in girls as in boys and may 
occur in young adults as well as in children. Wlien they occur in the midline of the posterior 
part of the cerebellum of young children they do not vary greatly in their course from the 
situation just described with medulloblastomas. That is, they respond to the x-rays for a 
time, but soon run a rapidly fatal course. However, when they occur in adolescents or in 
young adults the outlook is often much more favorable, and with extirpation and intensive 
x-ray therapy some of these people have lived for many years in relatively good health. 

Ependymomas of the Fourth Ventricle are often indistinguishable clinically from a 
medulloblastoma. Although they grow more slowly than do the medulloblastomas or the menin- 
geal sarcomas and do not appear as malignant microscopically as do these other tumors, the 
outlook is just as unfavorable in most instances. As they lie in the fourth ventricle and com- 
press the brainstem to a thin layer, and also as they arise from the floor of the ventricle and 
invade the vital tissues in that region, their complete removal is almost impossible. The 
mortality of operations upon tliis type of tumor is very high. They are not favorably 
influenced by- x-rays. 

Astrocytomas of the Cerehellum are fortunately the most common single type of tumor 
which occurs within the intracranial cavity in children. They usually arise in or near the vermis 
but grow laterally to involve one of the cerebellar hemispheres. Furthermore, they usually 
arc associated with a cyst which lies within one of the cerebellar hemispheres. Because of this 
lateralized character of these tumors they- typically produce symptoms of cerebellar dysfunc- 
tion which predominantly involve the extremities on one side. These extremities are awkward 
or ataxic. The incoordination of the arm makes it difficult to eat and to write while the 
involvement of the leg causes the child to stagger and deviate toward the side of the 
tumor. There is usually a nystagmus of the eyes which is coarser on looking toward the side 
of the tumor and more rapid and fine on looking toward the other side. The extremities on 
the alTccted side are often hypotonic and the tendon refle.xes may be diminished. The child 's 
head is often tipped toward the side of the tumor. There are also the usual signs of 
increased intracranial tension which differ from those seen with the medulloblastoma and 
sarcoma only in that they usually develop somewhat more slowly. 
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Tlicse arc among the mo?t favomhlc of all tumorp of the brain. They can usually 
he removed complctelv. 1111011 this can be accomplished the child usually makes a complete 
recovery and has no further trouble from this source. K such favorable results are to be 
accomplished a complete removal is essential. Evacuation of the cyst or removal of part of 
the tumor will not suffice. These tumors arc not influenced by the x-rays. 

SUPRATEXTORIAE TUMORS 

Tumors which occur above the the tentorium, like those in the posterior fossa, differ 
widely from the tumors which occur in adults. The last majority of tumors occurring' in 
adults arise in the cerebral hemi.'phcrcs. That is a very uncommon location for a tumor in 
a child, and irhen one docs occur there it is usually a sarcoma of the meninges. Most of 
the tumors occurring above the tentorium lie in or near the third ventricle. Three different 
types form the great majority of these. They arc the pineal tumors, the tumors of the 
hypothalamus and optic chiasm, and the craniopharyngiomas. 

Pineal Tumors, in addition to producing the symptoms of increased intracranial pressure, 
give rise also to symptoms of involvement of the midbrain. The most common of these symp- 
toms is the paralysis of conjugate upward movement of the eyes. The pupillary light reflexes 
may also be lost; tremor and ataxia may develop because of involvement of the superior cere- 
bellar peduncles and the red nuclei; and there may be evidence of compression of the motor 
pathways in the cerebral peduncles. Many of tlicse tumors can only be correctly localized by 
ventriculography. They are extremely difficult to treat surgically. For that reason it is now 
rather generally thought best not to attempt to remove the tumor initially. Instead, the inter- 
nal hydrocephalus is first rebeved either by lea'ring a flanged needle in place in the lateral 
ventricle to provide continuous drainage or a third ventriculostomy is made in order to 
short-circuit the obstruction of the aqueduct. Then the patient is given x-ray therapy. 
Many respond snrprisinglj- vrell to this treatment. Should it fail, a direct surgical attack 
upon the tumor can be con.ridered. However, very few such attempts to remove the tumor 
have ended successfully. 

Tumors of the Bypoihalamus and Optic Chiasm, may involve either one of these two 
structures predominantly. But in most instances both are involved but to varying degrees. 
Tumors of the optic chiasm occur typically in individuals who are victims of von Heckling- 
hausen’s neurofibromatosis. In many instances the peripheral manifestations of this disease, 
which is usually hereditary, are not striking. There may be only a cafe au lait patch on the 
“kin, a few snbeutaneous nodules, or a tumor along one of the peripheral nerves. However, 
whenever an individual with neurofibromatosis begins to suffer from failing vision, a glioma 
of the optic chiasm is the most likely cause. In addition to impaired ■vision sneh tumors com- 
monly produce a swelling of the optic disc and x-ray examination of the optic foramina ■will 
usually reveal a dilatation of that bony channel. There may be a defect in the visual fields 
hut it is seldom the precise bitemporal hemiauopia which is usually seen with pituitary 
adenomas which compress the optic chimun. Often there is a central scotoma or an irregular 
defect in the -visual fields. When the hv'pothalamus is involved the symptoms are usually 
drowsiness and lethargy, polyuria, polydypsia and polv-phagia, adiposity, and retardation 
of “exual development. Many of these patients will run a low-grade fever. 

Surgical treatment of these tumors is rarely satisfactory. Occasionally they re=pond to 
x-ray therapy, at least for a time, but the prognosis is always poor. 

Craniopharyngiomas arise from embryonic remnants in the pars tuberalis of the 
^ophysis on the under surface of the hypothalamus in the region of the tuber cinereum. 
They are epithplial tumors composed of stratified squamous epithelium. The symptoms to 
which they give rise are the result of compression of a number of neighboring structures. Be- 
cause they pow upward and occlude the third ventricle they give rise, particularly when they 
occur in chfldren, to the signs of increased intracranial tension. This upward pressure also 
involves the hypothalamus dnd adiposity, polynria, and polydypsia, and sexual retardation 
<1 results.^ Pressure upward and forward upon the optic nerves and chiasma pro- 

mluve of vision and ultimate blindness. It is uncommon with craniopharmmomas to 
mu the sharp bitemporal defect- in the visual fields which are the rule with pituitai^ adenomas, 
e pre-sure downward npon the hypophysis is greater than that upward on the hypo- 
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thalamus, a retardation of growth with the production of a pituitary dwarf, precocious senility, 
and sexual retardation are the outstanding symptoms. 

Tliese tumors are microscopically benign and frequently cystic. Nevertheless, they are 
one of the most difficult of all neurosurgical problems. They are so closely adherent to the 
undersurface of the hypothalamus that a removal of the tumor without destruction of this 
important neural mechanism is virtually impossible. As a result these tumors are rarely cured. 
Evacuation of the cystic cavity may produce a remission of some of the symptoms for a 
variable number of years, but by and large that is all that one can hope for. 

There are of course other neurosurgical lesions which one may encounter and which 
offer a much more hopeful outlook. There are the occasional benign removable tumors of the 
cerebrum, and the subdural hematomas. These must never be missed in the mistaken idea 
that a hopeless neoplasm is present. Cerebral abscesses, too, although now more uncommon) 
arc much more hopeful than before the introduction of chemotherapy. 

However, so far as tumors are concerned it is fairly safe to say that brain tumors in 
children are divisible into two groups: the astrocytomas of the cerebellum, which form about 
30 per cent of tlie entire group and wliich can be successfully removed in the majority of 
cases with the patient permanently cured -. and the other tumors of the brain, for which little 
can be done bej'ond temporary relief. 

Pathology of Benign and Malignant Tumors in Childhood 
Paul E. Steiner, M.D., Ph.D., Chicago 
I. BENIGN TUMORS 

The benign tumors of childhood exhibit both quantitative and qualitative differences 
from those of adults; they are less numerous and the relative proportions of the various types 
are different. Several explanations may be used to account for these observations. They may 
reflect merely the slow rate of growth of a tumor so that even if it began before birth or at 
an early age it does not attain a noticeable size during childhood. Or it may indicate that 
there has not been lapse of sufficient time for accumulation of and exposure to causative 
factors, or for such factors to have exerted their effects on the cells through an adequate tumor 
induction time. Finally, origin from blastomerie inclusions must be given consideration in 
the mixed and teratomatous tumors, which are relatively commoner in children than in adults. 
The high incidence of these tumors in the newborn and during infancy and childhood, a 
period when rapid cell differentiation and growth are occurring, strongly suggests an etiologic 
relationship to some dysontogeny. If the Cohnheim theory of tumor formation from mis- 
placed embryonal rests has any place today, it is surely in relation to these tumors. 

It is difficult to determine the exact size of the problem of benign tumors in childhood 
because few data are available. Most reports deal only rvith malignant neoplasms. A few 
data can be culled from general papers on tumors. A study of the benign tumors found as 
incidental lesions at necropsy in our own materia! showed that such tumors are much less 
comnioii in ehildren than in adults. 

Surgical material yields more information. A review was made (at the Cliildren’s 
Memorial Hospital, Chicago, with the kind permission of Dr. Stanley Gibson and Dr. J. P. 
Simonds) of over six hundred specimens removed surgically from children for diagnosis or 
treatment. About 22 per cent were malignant tumors which will be discussed in a later 
paper. About 63 per cent, or nearly hvo thirds of the specimens, were benign tumors with 
wliich we are here concerned. The remainder, about 15 per cent of the total, were non- 
ncoplastic lesions about which more will also be said shortly. Tlie latter group was of special 
interest because of the difficulty in separating it .sharply, in some instances, from the true 
tumors. 

On classifying the benign tumors as to type, it was found. that the largest group was 
composed of poli-ps papillomas, and polypoid adenomas arising from various epithelial sur- 
faces. Then, iu descending order of frequency, the following were found: hemangiomas, 
dermoids and epidermoids, fibromas, lymphangiomas, nevi, teratomas, lipomas, neurofibronia-s. 

From the Department of P.atholotr>-. The University of Cliic.ago. 



AMEUICAX ACAOHMY Or rEDlATKICS 


731 


Upofibronift.s chondromas, and osteochondrouias. Finally, there was a large ff*^®**^ ® 
ccUancous tumors and tumorlike conditions. The«o, then, \vcrc the benign tumors u nc g 
pediatricians encountered most frequently. 

TIic papillary- lesions were found most often in the following locations: larynx, rectum, 
nose, ear, and smaller numbers in a wide variety of locations. Some of -these lesions were 
undoubtedly infiammaforj- in origin and not true neoplasms as, for example, the nasal polyps. 
In the case of some of the others the classification is less certain. Many wore undoubtedly 


benign epithelial tumors of adenomatous and other types. 

Tile next largest group of benign tumors, tiic liomangiomas, were cliiefly cutaneous. 
I'isceral hemangiomas as, for example, cavernous hemangiomas of the liver were encountered 
at necropsy in children less commonly than in adults. These tumors are of special interest 
because tlieir clinical behavior, which is u=nally benign, is unlike their histological appearance, 
which is often suggestive of malignancy. These tumors are composed of a plexis of blood 
spaces, whose structure may imitate blood vessels of any size and with varj'ing degrees of 
perfection. In the simplest form they consist of endothelial-lined blood sinuses or capillaries; 
in their most comple.x form eitlier arteries or veins may be produced. There are all grades 
between. These differences explain variations in color, texture, pulsation, and other clinical 
features. The lymphangiomas were also common. In their extreme form they become the 
cystic hygroma familiar to all pediatricians. 


The mixed tumors formed a large series in which the structure showed increasing com- 
plexitj-, varying from simple epidermoids, which are cystic, through dermoids to teratoids, 
which may be solid. Some of the latter were malignant. It is often difficult to distinguish 
the bemgn from the malignant forms. The distribution of these tumors in the body was 
very wide, ^Vlule a few were found in the gonads, the majority were at sites of complex 
embryologic development such as occurs at the poles of the bod.v, along the spinal axis, and 
about the face. Their -locations as well as their embryonal or complex structure, and their 
occurrence in young persons give support to their probable dysontogenetic nature. On the 
proximal, benign end of the spectrum with respect to simplicity in structure were found a 
number of sebaceous cysts. They are regarded by most observers as not neoplastic, but as 
simple cysts caused by retention of sebaceous material and desquamated cell debris. They are 
retained here because on the external surface of the body they can, when they are solitary, 
clinically resemble small dermoids and cystic teratomas. 

The connective tissue tumors formed the third largest group. In descending order of 
frequency they were: fibromas, lipomas, neurofibromas, lipofibromas, chondromas, and osteo- 
chondromas. These tumors showed a wide anatomical distribution. The hi.stologic appearance 
is indicated by their name'-. The diagnosis of these tumors with respect to type and degree of 
malignancy presents the same problems a? it doe= at other age°. 

After separating out the three main group>3 of tumors just enumerated, a large mis- 
cellaneous group Tcmainod- Over thirty types are rep/re-'cnted in this group. Their distribution 
in the body was equally varied. They illnstrate the point that although most of the benign 
tumors in childhood follow well-established j)attems in which some tumors common in adults 


are poorly represented, nevcrthele**=^, .'-ooner or later, alraost every type of tumor may be 
encountered. 

In recent years turnor-< which arixe in Uie endocrine sy.-tem and exert striking hormonal 
effects have attracted much attention. In fids series such tumors formed an insignificant 
problem. Similarly, tho’e type? of adf-nwnatonx hyxierfdasia which are common in adults 
where they- are believed to be the reotilt of long-standing hormonal imbalance^ were ex- 
tremely rare in children. 

It may- he noteworthy that witf. one exception the V-nign tumors, which are mo.st common 
in adnlts as incidental finding- at riecw„,-y-, were not in ehildrrm at all, either in snrrical 
or necropsy specimen-. Tlie benign fi.more found in a large- serle- of necropsies in adults in- 
cluded large number- of utm-ine poly-j.- and fibroid-, adenorntx- of the thyroid, adrenal cortex 

colon and stom.mh, hemangioma of the liver, fibroadenoma r,f the mammary gland, and 
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papilloma of the urinary bladder. Of these common tj'pes of tumors, only polyps of the colon 
arc more than rare in children. Here is a fertile field for speculation and investigation. 

The group of non-neoplastic lesions previously mentioned was of special interest. It was 
relatively large in proportion to the true tumors, showing that it eonstituted a real problem 
in differential diagnosis and treatment. The group is composed of lesions characterized by a 
mass which grossly may resemble a true tumor. It includes some cj'sts and pseudocysts, a few 
masses which are composed of heterotopie tissue and congenital malformations, and many 
inflammatory polj’ps. By their size and location these lesions may produce the same clinical 
effects as do benign tumors. Inasmuch as they present the same problems in clinical diagnosis 
as tumors, they have been retained in this material for discussion and contrast. 

Just as it is sometimes dilBcult to draw a sharp line between hyperplasia and tumor, so 
also the distinction between benign and malignant tumors may be difficult. The natural his- 
tory of each tumor must be known and taken into consideration in making the decision. Some 
cartilaginous tumors are more malignant than their histologic appearance suggests. Other 
tumors, including the cutaneous hemangiomas, some nevi, and others are more benign than 
their infiltrative nature and cell morphologj- indicate. There are no hard and fast rules to 
cover these situations; the behavior of each typo must be learned. 

In summary, the points are made tliat the benign tumors of childhood exhibit interesting 
and important peculiarities with respect to total incidence, types, locations, histologic diagnosis, 
and degree of differentiation from tumors in adults. In children, perhaps more than in 
adults, benign nontumorous masses exist which enter into differential diagnosis both clinically 
and pathologically. 

II. MALIGNANT TUJIORS 

The cancers of the newborn, of infants, and ,of children are of interest to the experi- 
mental oncologist as well as to the pediatrician. Although the incidence is lower than it is in 
adults, tumors at this ago are not rare, and as a cause of mortality they now exceed some of 
the common infectious diseases. Their induction time is, of necessity, short: 'Whatever the 
cause of these tumors is, it has only a short time in which to act on normal cells to convert 
them to cancer colls and thus start the tumors. This alone is sufficient to set the tumors in 
children apart from those of adults. They are further characterized, however, by their special 
incidence, locations, typos, behavior, and problems in diagnosis and treatment. 

The natural history of some of the tumors in children is incompletely known. This is 
true especially for the rare types. How physicians have occasion to see enough of them in 
the course of a lifetime to make adequate observations on diagnosis, course, and treatment on 
which final conclusions can bo based. This gap should now be filled by the Cliildren's Tumor 
Registry of the Academy, 

Incidence . — To obtain an idea of the importance of cancer in childliood, the incidence 
must be determined. It can be expressed in a number of ways. Thus, it can be stated in 
terms of the entire population, children in the population, liospital admissions, total tumor 
dcatlis, hospital deaths, or necropsies. 

The following analysis of incidence was made with data from tlireo sources. These 
were (a) the Department of Pathology of the University of C'liicago; (b) The Children’s 
Memorial Hospital of Cliicago (my grateful thanks go to Dr. Stanley Gibson and Dr. J. P. 
Simonds for permission to make the study) ; (c) the Board of Health of Chicago (these data 
were kindly supplied by Dr. Herman Bundcsen, President of the Board of Health). The 
data are of different types and they supplement each other. 

In the city of Cliicago during 1045 there were reported fifty-one deaths from cancer 
(excluding neuroblastomas) in the age group of 0 to 0 years, and nineteen deaths in children 
aged 10 to 14 years inclusive. Tills constituted a tumor mortality of 12.0 per 100,000 popula- 
tion per year in the earlier ago group and 7.7 in the older children. The actual figures are 
probably higher than those here given because of omission of neuroblastomas and possible 
other cancers, and because of the negative error in diagnosis inherent in clinical diagnosis not 
chocked by necropsy. 

At the Children’s Slcmorial Hospital there were, over a period of years, IIG ncerop.sics 
on children under 13 years of age with malignant tumors. This was 0.13 per cent of all ad- 
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missions, 2.40 per cent of all deaths, and 4.14 per cent of all necropsies. The per cent of 
deaths due to tumor was even higher in the University of Cliicago series, probably because of 
a diffcrcnco in tjpc and selection of case.=, the per cent of intracranial tumors having been 
higher. In 730 necropsies on children 12 years old or less there were 103 fatal tumors (14.1 
per cent). In ninety-seven necropsies on children from 13 to 1C years of age inclusive, thirty 
(30.9 per cent) had* malignant tumors. The necropsy rate at this institution averaged about 
SO per cent of all deaths. 

Types.— Tba cancers which occur in childhood are, in many instances, different in type 
from those of adults. Carcinomas are uncommon, while sarcomas as well as nuxed, and 
embryonal tumors arc common. In the combined (Children’s Alemorial plus University of 
Chicago) series of 219 malignant tumors in children aged 12 years and under, there was only 
one carcinoma. This was found in a liver showing juvenile cirrhosis. In adults carcinomas 
are about ten times as common as sarcomas. 

The IIG fatal tumors in the Children’s Memorial Hospital series were of the following 
types; Lymphatic, sixty-three (34.5 per cent) ; intracranial, sixteen (13.8 per cent) ; neuro- 
blastoma, eight (0.9 per cent) ; adenomyosarcoma (TVilm’s tumor), seven (6.0 per cent) ; sar- 
coma, seven (6.0 per cent); miscellaneous, fifteen (13.0 per cent). The per cent of intra- 
cranial tumors in tliis series was low because many cases had been referred to the University 
of Chicago where they helped to swell the figures for this disease. 

The 103 fatal tnmors in the University of Chicago series were of the following types; 
Intracranial, sixty-three (61.1 per cent) ; lymphatic, twenty-four (23.3 per cent) ; neuro- 
blastomas, seven (G.S per cent) ; sarcomas, four (3.9 per cent) ; and miscellaneou.s, five (4.9 per 
cent). 

In the city of Chicago data, lymphatic tumors were most numerous. They were followed 
by intracranial tumors, unspecified types, and kidney tnmors in that order. Thus, in these 
three series of tnmors the order of frequency of the different types was approximately as 
follows; lymphatic and hemopoietic (this included lenccmia, ’aleucemic lencemia, lympho- 
sarcoma, and Hodgkin’s disease), intracranial, nenroblastomas, renal tumors, miscellaneons 
sarcomas, and miscellaneous malignant mixed tumors. This is roughly in agreement with 
the data of others. 2 . s 


The peculiarities of tumors in the young can be accentuated by making a special group 
of the congenital cases.-* They can be further emphasized by comparing the cancers in two 
age groups namely, 1 to 12 and 13 to 16 years. IVhen this was done with the University of 
Chicago material it was found that while some types (e.g., intracranial and lymphatic) persist 
in the older group, others (e.g. neuroblastoma) fall off. At the same time, bone tumors, 
chiefly Ewing’s sarcoma, begin to appear. The same features were seen in the city of 
Chicago data where the division was made at the tenth year. Lung and other tnmors appear 
after this age. Thus, in late childhood the change in types of tumors begins which eventually 
results in the pattern seen in young adults. 

Sites . — Going hand in hand with the peculiarities in type of tumor in children are 
their differences with respect to location in the body. Some sites and organs which commonly 
give rise to tnmors in children rarely do so in adults, and vice versa. Thus, in 1841, con- 
secutive cancers encountered at necropsy at all ages but mostly in adults the order of 
incidence, in the ten commonest, was as follows: stomach, intracranial, colon, lymphatic, 
lung, mammary gland, prostate, pancreas, esophagus, and uterns. Only two of these tumors 
(intracranial and lymphatic) are common in childhood. The other eight are uncommon, 
rare, or practically nonexistent (e.g. carcinoma of the prostate). On the other hand, two 
of the common tumors in children, namely, the neuroblastoma of the adrenal and other sites, 
and the mixed embryonal tumore of the kidney CVrilm’s) ate common in adults, although 
renal caicinbmas are not Hepatoma, or hepatic cell carcinoma of the liver is the commonest 
carcinoma in children. It is also fairly common in adults. It is the onlv carcinoma with 
tins double distinction. 

their children exhibit a dissociation between the degree of 

histologic and clinical mabgnancj-. This factor needs recognition for the correct 
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pathologic interpretation and treatment of these tumors. Some of them are relatively henign 
appearing, patliologically speaking, but are clinically highly malignant. This is true of 
many intracranial tumors, some chondromas, and some lymphangiomas. Some of the 
embryonal and teratoid tumors also fall into this category. Their cells may appear embryonal 
and immature but not anaplastic, yet metastases may be widespread. On the other hand a 
few tumors which by liistologic criteria should prove to be very malignant, may have a 
benign course and favorable outcome. Examples of tliis type of behavior include the 
cutaneous liemangiomas, and a few of the adrenal neuroblastomas.i 

Special Pathologp . — 

A. Lymphatic and Semopoieiic: The leucemias are the commonest diseases in this 
group. Tlieir subclassiiication is dependent on cytological details and on ideas regarding 
nomenclature. In general it is believed that in cliildren the blast and lymphatic forms are 
of relatively greater importance than the myelogenous, and that the acute cases are commoner 
than the chronic. Both of these observations are the reverse of the situation in adults. 

Enlargement of tiie Ij-mph nodes in the leucemias of childhood is often inconspicuous. 
This may be true both in the early and the late stages of the disease. At the same time 
the blood picture may be subleucemic or aleucemic. This, coupled udth small lymph nodes 
which even on biopsy may fail to show striking changes, makes tlie diagnosis very difficult 
in such cases, a situation which rarely pertains in adults. 

Hodgkin’s disease was commoner than lymphosarcoma. This is a reversal of their 
incidence in adults. The diagnosis of these two diseases by biopsy of lymph nodes during 
life and by the pathologic findings at necropsy present no unusual problems, 

B. Intracranial Tumors: The chief intracranial tumors were medulloblastomas, 
spongioblastomas and astrocytomas. The two former tj^ss showed a striking decrease in the 
lo- to IG-year ago group. 

C. Ncnirohlastomas: These tumors originate predominantly in the adrenal medulla but, 
not rarely, in other locations from nervous system elements as well. They form bulky masses 
in the upper abdomen signalling their presence, or they may first reveal themselves through 
their metastases, especially those in the skeleton. Most of them occur in the first few 
years of life. They boar a groat clinical resemblance to the embryonal mixed tumors of the 
kidney (Wilm’s) which also form large masses in the upper abdomen in j'oung children. 
They may sometimes be differentiated by the demonstration of areas of calcification on 
x-ray examination. The adrenal neuroblastoma is more likelj- to contain areas of necrosis 
which calcify than is the kidney tumor. It also has a greater tendency to metastasize early 
and widely, but this distinction is less reliable. 

D. Adenomyosarcoma of Kidney fTTilm’sJ: These tumors arise from the kidney' where 
they form large masses. They tend to grow rapidly and to metastasize widely in the abdo- 
men and thora.x. Tlicy' may be congenital or appear in infancy and cliildhood. They' are 
much less common after puberty. Microscopically- they show a mixture of embryonal structures 
and tissues. Of special interest in association with their structure, age incidence, and 
possible etiology is the fact that some of these children exhibit developmental anomalies 
or defects elsewhere in the genitourinary tract. 
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Bone Trunors 

Kalph E. Hcrendeen, M.D., New York 

Tumors of bone are often difficult to diagnose roontgenographically and even with a 
biopsy the prognosis must be guarded. 



AMV.KICAN' ACADF.MY OF iT-DIATUICS 


735 


Case 1 , — Benign tumor of til)in wiiich beoauic malignant. Tlie radiographic diagnosis 
was a benign giant cell tumor. First curettage .showed a benign giant cell tumor but the 
second curettage showed malignant changes. Even after x-ray treatment and amputation, 
metastasis occurred and the patient died. 

Case g.— Endothelioma (Ewing’s sarcoma) of fibula. There was widening of the 
medulla and tliinning of the cortc.v. The onionpeel appearance was not characteristic. In- 
volvement of the soft tissues with local heat over the area was present. X-ray treatment 
showed a good response of the hone tumor but metastasis and death occurred. 

Case 4 . — ^Endothelioma of the heal diagnosed radiographically. There was good re- 
sponse to radiation therapy. Amputation was adri.«cd but not done. The patient is alive 
now, which speahs against a diagno'is of a Ewing's sarcoma. It was felt that not cutting 
into the tumor may have been beneficial in this case. 

Case 5 . — ^Fracture through a cystlike area of decreased den.sity. Curettage .showed a 
bone cyst lined with giant cells. X-ray therapy at first caused an increase in size of the 
cyst, which then later decreased in size. 

Cose C. — Giant celled tumor of neck and shaft of femur was diagnosed radiographic- 
ally. Xo curettage was done. It improved with x-ray tlierapy. 

Case 7 . — Giant celled tumor of radius. This type of tumor grow-s s.vramctrieally, show.s 
trabeenlation, and e.vtends along the .'haft of the bone. In children it occurs below the 
epiphysis hut in adults it extends into the joint. Biopsy showed a giant celled tumor. 
X-ray is the treatment of choice in small doses over several months. 

Intracranial Tumors in Children (abstract) 

Dr. Stuart N. Eowe, Pittsburgh 

Brain tumors occur in children in about one admission out of 700 in our c.xperience 
on an active pediatric service in a general hospital. This is about in keeping with the experi- 
ence of others. They make up approximately 17 per cent of the entire group of intracranial 
tumors in cliUdren and adults. The pathologv- of these neoplasms varies widely, but the 
majority are gliomas occurring in the posterior cranial fo=sa. .Another important group are 
the craniopharyngiomas, growing in the suprasellar region. 

The clinical picture of brain tumors is characterized primarily by symptoms of increas- 
ing intracranial pressure, including bouts of morning vomiting and morning headache, im- 
pairment of vision, and apathy and drowsiness. In some instances, slight focal neurologic 
changes including incoordination of hand movements and staggering gait may point to a 
cerebellar lesion. In the suprasellar group, endocrine changes may be apparent and x-rays 
frequently disclose intracranial calcification. Enlargement of the head and the positive 
Alacewen’s sign on percussion is an early and very helpful clinical finding. Changes in the 
optic discs varying from 1 to G diopters of papUledema are common. When the diagnosis is 
suspected, careful neurologic studies and ventriculogram are usually needed to establish the 
exact diagnosis and localization of the lesion. Surgical treatment is effective in the majority 
of patients and in a few, x-ray therapy offers marked relief over a period of months or years. 
A. Falhology varies greatly 

All malignant tumors invade, become adherent, and extend into surrounding tissues, 

but usually do not metastasize. 

1. 'Benign tumors 

Meningioma 

Craniopharyngioma 

Epidermoid 

Astrocytoma 

Pinealoma 

2. Malignant tumors 

Medulloblastoma 

Spongioblastoma 

Sarcoma 
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B. Clinical picture 

It may be difficult to recognize tumors early because the child is less likely to describe 
sjTnptoms accurately, is less likely to complain, and the skull is less elastic than in the 
adult. 

1. Intercranial hypertension 

a. Vomiting — occurs early in the morning, is projectile, is not accompanied by much 
nausea, may be intermittent, lasting for three to four days at a time, and there is 
an absence of other gastrointestinal symptoms. 

b. Headache — not clearly defined, but usually more in the morning, associated with 
vomiting, and most often frontal but occasionally occipital and nucal. 

c. Impaired vision — may extend to complete blindness. There is gradual onset, often 
with double vision or photophobia. 

d. Letliargy and loss of drive may be present. Mental changes may be mild. 

C. Physical findings 

1. Head 

a. Often enlargement of head, general or local. 

b. Veins often prominent. 

c. McE wen’s sign present. 

d. Choked disc usually present, but not always. 

e. Strabismus due to involvement of sixth nerve causing paralysis of external rectus. 

2. Focal neurologic changes 

a. Cerebellar tumors — may be no changes; usually' awkwardness, stumbling, and 
staggering. Uncoordinated use of hands. Positive Ehomberg. Some myotonia, and 
reflexes are absent or sluggpsh. Usually little increase in pressure when brain- 
stem is involved. 

b. Supratentorial 

(1) Craniopharyngioma — increased intercranial pressure, changes in visual fields, 
endocrine cliangos such as diabetes insipidus, and often intercranial calcifica- 
tions. 

(2) Pinealoma — endocrine changes such as precocious sexual development and im- 
pairment of eye movements. 

c. Cerebral hemisphere tumors — motor changes, speech difficulty, epilepsy, and sensory 

changes. 

.Additional diagnoses 

From x-ray of the skull 
A’isual field examination 
Spinal puncture 
Encephalogram 
Electroencephalogram 

D. Trcatmait 

Depends on pathology, location, and size of tumor. Surgery offers most cures in 
such tumors as astrocytomas, craniopharyngiomas, ependymomas, and meningiomas. 
X-ray treatment and surgical relief of pressure in medulloblastomas and spongioblastomas. 

DISCUSSION 

DR. DARGEON. — I would like to ask about the terminology of benign and malignant 
tumors. Is there any definite criterion to differentiate the two — would it not be better 
to t.alk about benign and malignant cancer? The general practitioner may be confused with 
teclinical names of tumors. 

UR. STEINER. — That would not be good because of the stigma attached to the 
term cancer. It would seem better to use the general term neoplasm. 

DR. DARGEON. — But all tumors are not new growths. 

DR. DOROTHY H. ANDERSON, New York. N. Y.— It is difficult to differentiate early 
neuroblastoma from Icucemia. Small tumors arc often not felt and one must wait for bone 
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metastasis. Bono marrow .smears at limo.s arc difficult to differentiate into speciflo 
cell groups. Often nothing shows up in tiio blood stream early. 

BE. STEINER.— I agree with you. Stcnml punctures may bo misleading, 

BE. BARGEON. — One must use clinical, laboratory, and radiographic findings to- 
gether for diagnosis. 

BE, BIGLER.— Tlic malignancy of lymphoma and stages up to lymphosarcoma js 
extremely hard to differentiate from biopsy. A tumor may appear very malignant and yet 
not metastasire or recur. 

BE. STEINEE.— Calcification occurs in neuroblastoma and not in Wilm's tumors. 

DR. BBRENDEEN.— I liavc seen calcification in AVilm's tumors, especially following 
radiation. 

DR. BARGEON.— Tliat may lie due to iicinorrliagc. 

BE, STEINER. — Two-tliirds of fatal tumors occur in cliildhood, 

DR. HERENBEEN.— Br. Rowe, is tlicrc any significance in an absence or an increase 
in vascular marking in skull x-ray films? 

BE. EOAVE. — It depends upon tlie age of tbe cliild. Tliey arc not so pronounced until 
after 15 years of age. They give no significance as to tlic location of the tumor. 

DR. DAEGEON. — The diagnosis of bone tumors should not be made by x-ray alone 
or by test doses of x-ray. Biopsy should be done. The differentiation even then between 
chronic osteomyelitis and endothelioma may be e.xceedingly difficult. 

BE. G. D. JOHNSON, SPAr.TAKBCr.o, S. C. — ^Boes treatment offer any hope for 
lymphoblastoma? 

DR. BARGEON. — There are "five-year cures" of Ijmpho.'arcoma reported. We have 
one case that has survived six years, Eive years is not a long enough period for a cure to 
be considered. The cliild should remain well for at least ten year.=. I have seen children free 
of symptoms of various types of cancers for seven or eight years who later succumb to 
the disease. 

BE, BHCY. — ^The term "five-year cure” is merely a handle. Everyone has seen recur- 
rence of cancer of the breast after the five-year period. In melanosarcoma we have seen 
metastases after twenty-five or thirty year.«. Five years is the arbitrary term but a n.sefal 
one, 

BE. STEINEE. — What is the lining of the cj'st which is associated with astrocytoma? 

BE, BtrCY. — Ordinarily it i,s not lined. There is a glial scar. It is important to 
search for the tumor when emptying the cyst. 

BE. .TOHNfiON. — Is the earliest sign in intracranial tumors in children usuaEy intra- 
cranial pre.^sure? 

BE. BUOY— UsnaEy. 

BE. BAEGEON. — Will you plea'c give the differential diagnosis between lead encepha- 
lopathy and brain tumor. 

BR. BCCY.— Thi.s can be veiy confuring. Sixty years ago the elder Br. EramweU 
said be never made the diagnosis of brain tumor without con.=idering lead encephalopathy. 
In the glasl and pottery jndn=trie? at that time it occurred feirly frequently. It is 
?tiil seen in children Ue&n-e they will eat anjfhing. I have known them to lick the paint 
stick ont of tbe painter's bucket. They may get it from eating painted planer. It is some- 
limcs acquired from n.ring storage brAteries as fuel. Toys are not often the cause now 
beermse of a change in tbe nature of tbe r*int n-ed. Tfie chief symptom-- of midline cerebellar 
tumor-- in ebndren are staggering and increased intrae-ranial pressure. There is marked 
cerebral e^lem.a in k-ad poi-ming, which give- increa=ed intracranial pre-.^re, and there 
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often is staggering. Tliere are two points very important in the differential diagnosis; 
(1) Convulsions arc generally .present in lead encephalopathy, rarely in brain tumois in child- 
hood; (2) x-ray demonstration of the lead lines at the epiphyses of the long bones. These 
do not become demonstrable for some time after exposure. This x-ray point of differentiation 
cannot be used in adults. Of course, in children as well as adults there may be present other 
signs of anemia, stippling of the red cells, or a lead line on the gums (only found in;asso- 
ciation with carious teeth and infection around the gums). Peripheral neuritis is rare in 
children. 

DE. DALE. — Have you seen many intracranial dermoids? 

DE. BUCY. — Intracranial dermoids grow so slowly that ordinarily symptoms are not 
present until adolescence or adult life. Intraspinal dermoids may give rise to symptoms 
earlier as there is less room in the spinal canal and the spinal cord cannot adapt itself to 
compression as can the brain. 

DE. H. S. BEEMAN, Detroit, Mien. — ^Do you consider encephalography dangerous if 
used for diagnosis when the operator is not .prepared to do a trephine of the skull? 

DE. BUCY. — It is not very helpful in diagnosing brain tumors in children as there is 
ordinarily some obstruction of the ventricular system which interferes with adequate visualiza- 
tion; also, it is dangerous. A child with intracranial pressure m.ay get a herniation of the 
cerebellum through the foramen magnum. Even foUowing lumbar puncture done with care 
and withdrawing only 5 or 10 c.c. of spinal fluid in cases of brain tumor, fatalities do 
occur, although they aie not numerous. In encephalography, 50 or 60 c.c. of spinal fluid may 
be withdrawn. 

DE. BERMAN. — Do not many brain tumors grow to the point where they are fatal 
without being diagnosed? 

DR. BUCY'. — ^Encephalography may be done in other conditions, such as atrophic 
lesions and a convulsive state, but not where there is reason to suspect a cerebellar tumor. 

DE. BERMAN. — Do you think that manj' cases seen by doctors have a delayed 
diagnosis because of failure to do early encephalography? 

DE. BUCY . — 1 do not think so. 

DE. EUTII ^I. BAKIA’IN, New Y'ork, N. Y'. — Does craniopharyngioma give any symp- 
toms in the pharynx? 

DR. BUCY. — Rarely. Several tumors, most commonly cancer, may invade the base of the 
skull from the nasopharynx. In a few very rare cases, craniopharjTigiomas have eroded 
the sphenoid bone and protruded into the nasopharjTix. 

DR. JOHNSON. — Do you see many cases of undescended testicles which have under- 
gone saicomatous change? 

DR. STEINER. — Changes in cryptorchidism are likely to occur later in life. The occur- 
rence of sarcoma in testicles lying outside of the scrotum is twenty times as great as in the 
testicles l.ving in the scrotum. 

QUESTION? 

AVliat is the prognosis in cystic hygroma? 

DR. DAEGEON. — The prognosis in cystic hygroma is good if operative procedures can 
be performed successfully. The technic.al difficulties may be great. It may extend well 
up into the neck or far down into the chest. Often surgeons have a transfusion started before 
operation because they do not know whether it will turn out to be a simple procedure lasting 
half an hour or a complicated procedure lasting two or three hours. 

(Dr. Dnrgcon showed a picture of a retinoblastoma and stated that unilateral cases 
were treated by enucleation.) 

DR. BUCY'. — I remove the optic nerve also, as the tumor often invades the nerve. 

DR. STEINER.— Do you sterilize these children? It is considered hereditary. 

•DE. DAEGEON. — There have been coses reported uhere the progeny did not have it. 
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AJrERICAN ACADBIIY OF PEDIATRICS 
PiTTSnuROH, Pa., Fi:i5, 23, 19-47 
Abstract of Proceedings 

A meeting of the Executive Board of the American Academy of PcdjatTie.= was lield 
in tlie Hotel AVilliani Penn, Pittsburgli, Pa., Sunday, Feb. J!)47, Tliere were present Drs. 
Durand, Bcavens, Stringfleld, Hill, Kennedy, Munn.s, gpielrard, Quillian, Bmce, Martmer and 
Grulee, and, by invitation. Dr. James Wilson. The meeting was called to order by the Presi- 
dent, Dr. Jay I. Durand. 

The report of the Treasurer was presented. It was moved by Dr. Stringfleld, seconded, 
and carried that the present budget bo carried over until the meeting of the Executive Com- 
mittee on July 7-S. 

The next order of business was the reports of Committees. 

Dr. George M. Wlieatley reported for the Committee on Kheumatic Fever. It was moved 
by Dr. Hill, seconded, and carried tliat the Committcee consider the advisability of setting up 
state rheumatic fever committes to carry its objects in tlie various states. 

Dr. James G. Hughes reported for the Committee on Cooperation with the American 
Legion. It was moved by Dr. HiU, .«eeonded, and carried that Dr. Hughes be ashed to keep in 
touch with the American Legion's (Cliild Welfare Division) and, in case his presence at meet- 
ings is necessary, that his expenses be paid by the Academy. 

The Secretary read a letter from Dr. Harold' Mitcliell concerning rural school health. It 
was moved by Dr. Hill, seconded, and carried that tlie Secretary write a letter to Dr. Mitchell, 
stating that his report had been read with great interest, but it was the feeling of the Execu- 
tive Board that before any definite action is taken, more information on the problems involved 
should be made available to the members of the Executive Board. 

Drs. Kerlan and Stormont of the Food and Drug Administration discussed the question 
of cooperation with the Academy on drugs. It was moved by Dr. Kennedy, seconded, and 
carried that a committee be appointed by the President to cooperate with the Food and Drug 
Administration on problems relating to pediatric.=. 

The report of the Tumor Registry was presented by Dr. Harold W. Dargeon. 

The Secretary read a letter from Mr. Rose of Mead Johnson and Company enclosing a 
clieek for $25.00 for child nutrition. Tiiis money, with $24.00 already on hand, will he aUowed 
to accumulate. 

The Secretary read a letter from Dr. Bret Ratuer regarding a Committee on Allergy of 
the American Academy of Pediatrics. It was moved by Dr. HiU, seconded, and carried, that 
the Secretarj- inform Dr. Batner that the Executive Board approves his idea and that he be 
appointed chairman of a committee to get things organized and report back at the next 
meeting. 

The Secretaiy read a letter from Mr. Walter A. Taylor, Director of Department of Edu- 
cation and Research, the American Institute of Architects. The Secretary was instructed to 
nrite Mr, Taylor telling him the Academy would cooperate in any way possible. 

Dr. Stringfleld reported that he had communicated -with ilr. Hutchinson concerning the' 
Rational Conference on Family Life. This organization is planning a B'liite House Confer- 
ence on Child Life in 1948. 

Dr. klartmer reported on the proposed libraty and museum of pediatries. He showed 
plans of the proposed building and discussed appro.vimate costs. It was moved by Dr. Hill, 
seconded, and carried that the idea of the plans he approved and the Committee continued. 
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Dr. Martmer read a letter from the architect who had drawn up the plans. It was moved 
by Dr. Stringfield, seconded, and carried that a letter of thanks be sent to the architect for 
wiiat he liad done, and explaining tiiat in the event such a building is contemplated that his 
firm as architects and engineers will have the first consideration. 

Dr. Sisson for the Committee which had been appointed to investigate and make sug- 
gestions about future policies in regard to a public relations counsel and distributed to the 
members a copy of the report made by Mr. John C. Gourlie, whom the Committee had inter- 
viewed. 

Dr. Hubbard presented the following resolutions in recognition of the cooperation which 
has been received from the various organizations to make the Study at least a partial success: 

Whereas, one year has now passed since the American Academy of Pediatrics Study of 
Child Health Services was launched on nationwide scale; 

Whereas, the Academy of Pediatries has been able to develop and conduct this Study 
on a much larger and more far-reaching scale than had originally been anticipated or than 
would have been possible without the support of the United States Public Health Service, the 
United States Children’s Bureau, the National Foundation for Infantile Paralysis, the Field 
Foundation, and those commercial firms listed below; 

Whereas, the cooperation of Academy, the United States Public Health Service, and the 
Children’s Bureau has establishd an effective working relationship between two Government 
agencies and the Academy of Pediatrics and has set the stage upon which similar cooperation 
may continue in implementing the results of this factfinding Study; 

'Resolved, that the American Academy of Pediatrics e.vpress to the Surgeon General of 
the United States Public Health Service and to the Chief of the Children’s Bureau its appre- 
ciation for their continuing support; 

Resolved, that the Academy of Pediatrics express its gratitude for the contributions re- 
ceived from the National Foundation for Infantile Paralysis and request the National Office 
to extend this expression of appreciation to the County Chapters whose support has been 
essential for the development of State Programs; 

Resolved, that the Academy express its gratitude for the contributions received from 
the following commercial firms who have made generous financial contributions to the Central 
Office of the Academy Study; 

Mead Johnson Company Borden Company 

Pot Milk Company Lederle Laboratories 

Carnation Company Mennen Company 

M and B Dietetic Laboratories 

Resolved, that the foregoing resolutions be incorporated in the minutes of the Executive 
Board of the Academy of Pediatrics held at the 'William Penn Hotel, Pittsburgh, Pa., Feb. 23, 
1947, and that a copy of these resolutions be sent to all those named herein. 

Eespectfully submitted, 
ExECDTn’E Board 

It ivas moved by Dr, Stringfield, seconded, and carried that these resolutions be adopted. 

The approaching Pan-American Congress was discussed by Drs. Grulee and Hurtado and, 
by invitation, Drs. Ong and Nicholson of 'Washington, D. C. The program was presented, the 
plans for entertainment discussed, and an approximate budget for the expenses of the Congress 
outlined. A letter was read from Dr. Henry J. Klaunberg, President, Washington Institute 
of Medicine, regarding publishing tlie proceedings of the Congress in the Quarterly Review of 
Pediatrics. It was agreed that this bo done and Dr. Grulee said he would like the same thing 
to appear in the Jourxai, or PEDiATracs. After a discussion of the cost of the Congress, and 
the approximate budget, it was moved by Dr. Spickard, seconded, and carried that the 
Treasurer make up the deficit from the Academy funds, m'th the understanding that if there 
is an assessment for the International Congress, 25 per cent of it will go toward making up 
the deficit on the Pan-American Congress. 
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Tlio Secretary read a letter from Carlos rcrrufino of ll'O Sociednd Eoliviana do Pcdiatria- 

At the evening fcs=ion there «crc present, by invitation, Drs. John A. Anderson of Salt 
Lahe City, and Hugh L. Jloorc of Dallas, Texas, the editors of the Jocr.KAi, of Pediatrics, 
and Drs." Hansen, Butler, Paber, Powers, McIntosh, McQoarric, and Stokes of the editorial 
board. 

Dr. Anderson discussed the facilities for holding a meeting in Salt Lake City. It vras 
the consensus of opinion that a Itegion IV meeting or a sectional meeting be held in Salt Lake 
City on Sepferaber S, 9, and 10, 1947. 

Dr. Moore presented an imitation from Dallas to hold the 1947 annual meeting there. 
It mas moved, seconded and carried that the annual meeting bo held on December 8, 9, 10, 
and 11 in Dallas, Texas. 

The question of mhofher members granted leaves of absence should be catalogued with 
regular members, received all correspondence, or should be put in a separate category was dis- 
cussed. It mas decided that they should bo listed separately with their last known address. 

It mas moved by Dr. Beaven, seconded and, c.arrlcd that the initiation fee be increased 
to $50,000 on applications received on or after July 1, 1947. 

The Secretary read a letter from Dr. Herbert Coe concerning the establisliment of a 
Surgical Fellowship, or Affiliate Pcllowohip or Surgical Affiliate to cover the admission of men 
devoted to the study of the surgical problems of infancy and childhood. In the discussion 
it mas stated that in other specialties, such as Allergy and Dermatology, there are men devot- 
ing their entire time to diseases of children in these branches. It was moved by Dr. Beaven, 
seconded, and carried, that a committee be appointed to look into this matter and report at 
the next meeting. The Cliair appointed Drs. Beaven and Munns as the Committee. 

There being no further business, the meeting adjourned at 9:50 p.m. 

Pittsburgh, Pa., Feb. 26, 1947 
Abstract of Proceedings 

A meeting of the Executive Board of the American Academy of Pediatrics was held in 
the Hotel ‘William Penn, Pittsburgh, Pa., Wednesday, Feb. 26, 1947, following the annual busi- 
ness meeting. There were present Drs. Hill, Pease, Bruce, Munns, Spickard, Beaven, String- 
field, Hurtado, Martmer, Kennedy, Toomey, Barba, McElhenney, Hubbard, and Grulee. The 
meeting mas called to order by the President, Dr. Lee Forrest Hill. 

The first order of business wag the consideration of the proposed changes in the by-laws 
to be acted upon next July. These changes, which will be necessary to instrument the changes 
incident to the adoption of the plan for redistricting, were discus'ed and wiU be submitted 
to the membership for vote before final action of the Executive Board in July. 

It was recommended that the funds remaining in the former Regions be turned over to 
the Secretary's office with the provision that they be used for any emergency arising, upon 
recommendation of the Executive Board. 

The Rheumatic Fever Committee reconunended that the Academy mail a pamphlet on 
rheumatic fever to each member. This recommendation was approved. 

The corrected recommendation of the Committee on the Study of Child Health Services 
were approved. A Committee consisting of Drs, Stringfield, Hubbard, Sisson, and Grulee was 
suggested to study the question of publicity, both for the Study and the Academy, and report 
at the July meeting of the Executive Board of the Academy, 

A committee consisting of Dr. Herbert E. Coe as Chairman and Dr. Beaven, was ap 
pointed to investigate and report hack to the Executive Board at its meeeting in July the 
possibility of enlarging the scope of the membership to include men in allied branches of 
medicine who were confining their work to children. 

A letter from Dr. Henry Poncher regarding the papers on the Rh factor was discussed, 
and it was decided to ask Dr. Poncher to contact Dr. Diamond about the preparation of a 
monograph to be distributed to the members of the Academy, the Academy to be responsible 
for distribution but not for financing publication. 

On motion duly made and seconded the meeting adjourned at 6:55 p.jr. 



FIFTEENTH ANNUAL jMBETING- OP THE AiMEKICAN ACADEMY 

OF PEDIATEICS 

Pittsburgh, Pa., Feb. 24 , 25 , 26 , and 27 , 1947 

annual business session 

The annual business session of the American Academy of Pediatrics tvas held in the 
Hotel 'U’illiain Penn, Pittsburgh, Pa., on AVednesday, Pebruary 26, 1947. The meeting Tras 
called to order at 2 p.m. by the President, Dr. Jay I. Durand. 

The first order of business ^vas the presentation of the 1947 Awards by Dr. Joseph 
Stohes, Jr. 

DR. STOKES. — Tlic Mead Johnson Award is presented j’early at the national meeting 
of the American Academy of Pediatrics to that pediatrician of 35 years or under who, in 
the opinion of the Committee on Awards of the Academy, has carried out tlie most dis- 
tinguished investigations in his chosen field. 

Tile membership of the Academy will remember that at the last annual meeting in 
Detroit no Mead Johnson Award was presented. The inability of the Committee to select a suit- 
able recipient for that occasion laj' primarily in the enlistment of a major portion of young 
investigators in the armed services. For this and many other obvious reasons it has 
appeared appropriate to the Committee that any distinguished work emanating from such 
younger men in the armed services deserved recognition over and above that work of young 
investigators who did not have the opportunitj' of serving in a similar capacity. Also the 
Committee felt that if work of suflicient value had been conducted over the war period in 
the armed services by more than one individual, and if the Mead Johnson Company con- 
curred, an award should be made retroactively for the year 1945, as well as for the year 
1946. Such work of sufficient value was found, and such concurrence by the Mead Johnson 
Company was obtained. 

The award for 1945 uill be presented by a member of the Committee on Awards and the 
recipient’s former teaclier. Dr. Grover F. Powers. 

DE. POWERS. — Tlie recipient of this Award made a distinguished contribution to 
the war efforts and to preventive medicine in the control of malaria in the South Pacific 
area from July, 1942, to December, 1944; he later served ns acting chief of Preventive 
Medicine at the beginning of the Okinawa campaign and at headquarters of the Pacific 
Armed Forces. His compiehensive, confidential report to the Surgeon General served as 
an inspiration and model for other workers in the field. 

The commanding officer, General' Earl Maxwell, states that the recipient “began his work 
on Malaria, as Epidemic Disease Control Officer, at a time when combat conditions in 
Guadalcanal on the New Hebrides Islands had taken a terrific toll of military' personnel. 
Although there was considerable actual combat, there were eight malaria cases for each com- 
bat admission to the hospital. He quickly and efficiently planned and carried out control 
measures, and effectively lowered malaria and other epidemic disease conditions to a degree 
where there were practically no new cases contracted in our troops. AVithin one year on 
Guadalcanal, malaria rates were reduced to 1/200 of what they had been when he and his 
subordinates .started his intensive campaign against tliis disease. 

‘ ‘ Tlie recipient 's tireless energ}-, his scientific luiowledge, and his dauntless courage 
in pioneering the scientific investigations of tropical medical subjects in the face of severe 
climatic and other obstacles were an inspiration to all officers and men who served under 
him. His inquisitive searching and thorough method of attack always created incentive for 
new knowledge of tropical disease.®. His observations and lessons learned were submitted 
to higher headquarters without delay and were very helpful in planning for further combat 
missions on the Pacific Islands.’’ 

The recipient was for some time resident in pediatrics in the New Haven Hospital and 
instructor in pediatrics in the A'ale University School of Medicine, where he was trained 
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in clinical epi.len.inlopy un.lcr tl,c late Dr. .Tames 1). Tra>-k. He was a 

tUioner of i>c 3 mtric 5 prior to entoririfr on a**tivc fluty with the x rmy *^ ^ **^ , ”* * 

.-IS a major with the SOth General no^pit-nl (Yale Unit) .'.nrl reverted to tn.act.vc status four 
rears later with the. rank of Colonel. The recipient earnccl four campaign star.s and the 
bronre star medal to which was added the Oak Leaf Cluster one year after the fir.=t citation. 
His career in the Armed Forces funiishcs another inspiring example of the role pediatricians 


play in military medicine and in the broad field at public hcaltli. 

Tlie Committee on Awards of the American Ac.adcmy of Pcdiatric.s in bcbalf of the 
Academy takes great pleasure in prc.sonling the Mead Johnson .Award of lOio to a 
Alwain Harper. 


UK. HAEEER. — ytr. President, Mr. Chairman, and Fellows of the Academy: I wish 
to express mv deep appreciation to the American Academy of Pediatrics for the be.'towal of 
its Mead Johnson Award. In a large sense the honor mcan.= that work of this kind doe.s not 
belong to anv individu.al but is the re=nlt of combined efforts of many individuals who are too 
numerous to mention. The paper which I "wish to present at thi.= time will .show the at- 
tempts by all these groups to solve those problem.'. 


{T.fa'lx paper.) 


DR. STOKES.— -The recipient of the Mead John.-on Award for 1940, e%en during hi= 
undergraduate years in the School of Medicine, Univer.«ity of Pcnnsylv.ania. .showed a distinct 
aptitude for and a growing interest in tiie field of medic.al re-earch. .Studies on vitamin D 
begun during his first and second years were of such significance that he became the recipient 
at this early pteriod of a fir.st prize award from the School of Medicine for investigations 
conducted by undergraduates. 

During liis later clinical hospital training, botli at the University of Pennsylvania 
and under Dr. Edward A. Park at Johns Hopkins Medical Schodl, there was never a time 
in which he was not conducting able investigations bridging tlie gap between the laboratory 
and the patient. 

His interest and aptitude for resoaTeh were strcngtliened and decpiened by two years 
spent at the Rockefeller Institute for iledical Research with Dr. Leslie IVebster, at which 
time he initiated the use of ultraviolet light for inactivation of rallies virus, a method now 
used widel}' in rabies vaccines. 

Following his return to .Johns Hopildns Medical .School he .'oon was apipoinfed Medical 
Director of the Sydenham Hosjiital, where his continued investigations of infectious disca.ses 
are familiar to all of us. 

When World War II .started, he soon became a member of the Commis.sion on Measle.= 
and Mumps, Army Epidemiological Board, and later, a.s a rc.-nlt of a greater oppiortunity 
to work with the armed services in the field, he joined the Kaval Medical Research Unit Ko. H, 
which conducted outstanding investigations centering around Guam during the latter part 
of the war. 

During this %var period, in addition to the quality of the work which he will ontline 
to some extent this afternoon, he ha.= indicated his desire and ability to a==ist wherever his 
demonstrated talent would count the most. 

The Committee on Awards of the Amerieau Academy of Pcfliatric.' therefore on behalf 
of the Academy takes grf-at pleasure in presenting to Dr. Horace L. Hode=, A-ssociate 
Professor of Pediatrics, .Tohns Hopkins yiedieal School, and Medical Director, Sydenham Hos- 
pital the Mead Johnson Award for W4G. 


dr. HODES.— .Mr. President, and Arerabcr.s of the Arademy: 1 .should like to expre-= 
my appreciation to the Ae.ademy for the Mead John.=on Award for 1946. 

( Heads paper.) 

dr, stokes. In contrast to the Mead .lohnson .Award, given chiefly for stimulation of 
younger men or women for research work, The Borden Award permits the Committee a greater 
mt.tado of Aoiee. It has no age limit. It is awarded for aistingnished work in the 
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The citation of this A^^'ard wiU he presented by a grateful and admiring pupil of the 
recipient, Dr. ARnn U. Butler, Professor of Pediatrics, Harvard University Medical School. 

DE. BHTLEE.— This Borden Award of 1946 is made for e.vperimental studies con- 
sistently pursued over the past thirty years on the anatomy of tlie body fluids and main- 
tenance of concentrations such as sustain the nutrition and function of tissue cells under 
the vicissitudes of disease. 

Studies characterized by a perception, definitiveness, and such scientific significance as 
to have given the unusual honor to a pediatrician of membership in the National Academy 
of Science. 

Studies conducted by an individual whose breadth of understanding is reflected in the 
quality of this humor; whose stimulation to and esteem by younger pediatricians are indi- 
cated by his being the first president of their Society of Pediatric Eesearch; whose clarity 
of thought and artistry of exposition has resulted in his lecture syllabus becoming a standard 
text of undergraduate students, physiolopsts, and physicians; whose example in clinical 
investigation, in editing a medical journal and in teacliing, has set standards for American 
Medicine of which his fellow pediatricians are justly proud. 

The Committee on Awards of the American Academy of Pediatrics, on behalf of the 
Academy takes great pleasure in presenting to Dr. James L. Gamble, Professor of Pediatrics 
and Chairman of the Department of Pediatries of Harvard University Medical School, the 
Borden Award of 1946. 


DE. GAMBLE. — am quite unable to find words which wiU adequately express my 
appreciation of tliis large honor from the Academy and to find something suitable to say to 
the Borden Company is equally difficult. I am astonished to think that the Borden Company 
would give this award to a pediatrician who believes, for instance, in water and electrolytes. 
That they are willing to make the Award to such an individual seems to me to indicate 
the most extraordinary graciousness. 

As regards Dr. Butler’s kind words, I am sure you will understand that a person has 
reached the highest pinnacle of gratification when Dr. Butler’s words are kind. I say 
this because Dr. Butler has long been my helpful and my severe critic. 

The talk that I was asked to prepare for this meeting is entitled, “Deficits in 
Diarrhea. ’ ’* 


THE SECBETAEY.- 
membership : 


-The following men and women have been accepted for active 


Jtegiem I 

Herman Anfanger, New York, N. Y. 
Samuel B. Hurwich, Toronto, Ont. 

Theodore Hunt Ingalls, Soutliboro, Mass. 
Harvey Leinbach, Reading, Pa. 

William 0. McCarthy, Pittsburgh, Pa. 
Rafael R. Muniz, New York, N. Y. 

Robert D. Ni.x, Sowickley, Pa. 

Donald Boss Reed, Tarrj-town, N. Y. 

Lewis J. Schloss, North Plainfield, N. J. 
Austin H. Schoen, Brooklj-n, N. Y. 

Harrj- M. Sternberg, Brooklyn, N. Y. 
Dwain Newton Walclier, New Haven, Conn. 
David L. Weimstcin, Washington, D. C. 


Hcgion II 

Fred S. Brookstiler, D.-illas, Texas 
jMphonse Louis Girardin, Jr., Fort Myers, Fla. 
Angus M. McBrydc, Durham, N. C. 

William Lucas Venning, Charlotte, N. C. 

•Published on pasc tSS of the JIn>', 1947. Issue of the Journai,. 
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Jlcgion HI 

LanTcncc Brcslow, Cliicago, Bl. 

James P. Conway, ShorewooJ, Wis. 

Sol Paul Ditkowsky, Cliicago, Til. 

James William DuShanc, Roclicstcr, Minn. 

A. B. Ercloff, Lake SpringfieW, III. 

Max Miles Ginsburg, Denver, Colo. 

Bernard Gumbiner, Chicago, Bl. 

Harry C. Metzger, Detroit, Mich. 

Helen Seibert Beardon, Ann Arbor, Mich. 

Justus B. Boberts, Ottumwa, Iowa 
Arthur H. Boscnblum, Chicago, HI. 

Herschel Sachs, Cincinnati, Ohio 

Hegion IV 

Talcott Bates, Monterey, Calif. 

Norman Ward Clcin, Seattle, Wash. 

Alexander Hatoff, Oakland, Calif. 

WiUiam W. OmdulT, Berkeley, Calif. 

Lawrence E. Beck, San Diego, Calif. 

James T. Stanton, Bakersfield, Calif. 

Chieh Sung, San Francisco, Calif. 

John Charles Wilcox, Claremont, Calif. 

Ttegim V 

Milton Carlow Braga Netto, Bio de Janeiro, Brazil 
Amador Guerra y Sanchez, Habana, Cuba 
Eafael de la Portilla, Lavastida, Habana, Cuba 
Enrique Galan Conesa, Habana, Cuba 
Lorenzo Exposito Martinez, Habana, Cuba 
Antonio Carbonell Salazar, Habana, Cuba 
Alfredo CebaUos Carrion, Guayaquil, Equador 
Pedro J. Alvarez, Caracas, Venezuela 
Lya Imber de Coronil, Caracas, Venezuela 
Guillermo Tovar, Caracas, Venezuela 

The following requests for Emeritus membership were accepted by the Executive Com- 
mittee; 

Clara E. Hayes, Washington, D.C. 

Charles Kimball Johnson, Burlington, Vt. 

Martin D. Ott, Davenport, Iowa 
Eobert A. Strong, Pass Christian, Miss. 

The resignation of Dr. John E. Gordon, Boston, Mass., was accepted and Dr. E. E. 
Strothers, New York City, was granted a year’s leave of absence. 

It is the unfortunate duty of the Secretary to report to you the deaths that occurred since 
the last report. 

James L. Foster, Pittsburgh, Pa. 

Justin A. Garvin, Shaker Heights, Ohio 
Balph E. Pray, Salinas, Calif. 

Jose Eobalinho de Oliveira, Pernambuco, Brazil 
William Ewing Sinclair, Orlando, Fla. 

Charles E. Turcot, Quebec, Que. 

Henry P. Ledford, Wichita Falls, Texas 

The Vice-President, Dr. Lee Forrest HiU, then took the Chair and the President presented 
nis report.* 

•Publlshea on page 4S5 of the May, 1947, Issue of the Jouenai.. 
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THE HEESIHENT. — Tlie next item of •business will be tbo reports of Committees. Dr, 
.Tosepli H’'all will report on pending legislation for the Committee on Legislation. 

Report of the Committee on Legislation 

The HiU-Burton Bill, formerly S.191, passed the Seventy-Ninth Congress and is now 
known as the Hospital Survey and Construction Act of 1946. 

Appropriations were made available for State surveys and authorized, but not appro- 
priated, for construction of hospitals and health centers. It is to be hoped that members of 
the Academy will interest themselves in proposed health facilities for children through advice 
to and consultation with the various State agencies entrusted with the implementation of this 
Act. Their aid in selection of localities for child health facilities and in the planning of such 
should be welcomed by the communities concerned, more especially as in the near future the 
results of the Survey by the Academy’s Child Health Services Study Committee should be at 
least partly available, as the Director assures us, which would aid in delineating health needs 
of children in the various states. 

S.545, known by the patronymic of the Taft health bill, was introduced in the Senate 
on February 10, 1947, by Senator Taft (for himself, Mr. Smith of New’ Jersey, Mr. Ball of 
Minnesota, and hfr. Donnell of Missouri) and referred to the Committee on Labor and Public 
Welfare, the new designation of the Committee on Education and Labor, under the reorgani- 
zation act. 

Physicians in general, as well as pediatricians, should be interested in the provisions of 
this bill, which establishes a National Health Agency by congressional enactment and not by 
presidential order. 

All activities of the Federal government, excepting those of the armed forces and the 
Veterans’ Administration, are to be centralized under this bill. The Health Agency is to be 
headed by a physician. (Dr. -Wall explained the salient features orally.) 

S.140, introduced by Senators Fulbright and Taft, proposes the establishment of a new 
department in the Federal Government of “Health, Education and Security,’’ providing a 
secretary who shall have cabinet rank. 

Under this bill, hearings having been posted for February 28, by the Committee on Ex- 
penditures in the E.xecutive Departments, there would be placed a lay intermediary between 
the liealth division and the President. Matters of health would be in charge of an Under- 
secretary of Health, a physician, of co equal rank with the Under-Seoretaiy of Education and 
the Under-Secretary of Security, the latter word replacing the word “Welfare” which ap- 
peared in former bills. The Fulbright-Taft bill is largely sponsored by educators and social 
uplifters who would, no doubt, dominate the Federal structure to be created by the proposed act. 

H.E.19S0, introduced in the House a few days ago by Eepresentative Howell of Illinois, 
formulated and sponsored by Mr. George J. Hecht, oumer and publisher of Parents’ Magazine, 
proposes expansion of funds for school health purposes to be administered by the Children’s 
Bureau. For the first year 12 million dollars is the appropriation named. 

As originaUy planned, this bill proposed enlargement of funds of Title V of the .Social 
Security Act, as amended, by adding to part 4 of Title V the measures in behalf of school 
health services ns proposed by Jlr, Heeht and his associates. 

In the early construction stages of tliis bill, tho purposes of providing additional funds 
to be expended under existing statutes, where need could be shonm, seemed to be in line 
with tho policies expressed by the Academy -at its Detroit meeting, but after numerous consulta- 
tions by the sponsor with Federal officials, educational authorities, labor representatives and 
many others, the proposed bill emerges quite unlike the original draft. In fact, the bill as 
introduced represents the seventh draft modified by various interests. 

The participation of educators in school health matters would seem to place unusual 
power in the hands of those who are neither qualified nor entitled to exercise any degree of 
dominance in matters affecting the health of children. 
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The Hcoht bill as introduci'il proiioM-'- that the Xational P<'Iionl irealth f''cnires Aft be 
ninfle a separate entity and it i^ not now proposed a*5 an aniendnient to e-\ifeting statute-' a 
incorporated in the Social Security Act. 

Becau'e of its actual introduction only a few dajs apo, the Committee on Legislation 
li'>« not hfifl time nor opportunity to report fn\orubly or unfasorably on this measure, but -will 
Cive to it early oonsideration, uith the a‘"'i*'tanec of Dr, Hiirohl ^titeJioll, chairman of the 
Committee on School Health. 

Ko'pectfolly submitted, 

.TosEPii S. W'au., Cbairman 
m V.\N' SCIIOICK 
II\r.%T:y F. G.\r.pJSOK 
\V. L. Cr.vwroni) 

THE PRESIBEXT.— IVc hare a small .surprise for Dr. Wall. All of us appreciate 
the amount of time Dr. Wall ha® giren to this Legislative Committee and the skill aith rrhieh 
he handled it. A"; an expression of our appreciation the Exccutire Board lias bad an illumi- 
nated scroll made to present to Dr. Wall. This ic the first time that .such an honor has erer 
been given by the Academy. I should like now in recognition of his services, far beyond the 
call of duty on Dr. Wall’s part, to present this citation on the part of the Academy. 

DE, WALL. — Mr. President and Members of the Academy: This comes to me as a 
complete and absolute surprise, for I did not know I was included among the Oscars that hare 
been distributed this afternoon. I deeplr appreciate this action on the part of the Committee. 

I feel it is not due to mo, for I did only rvhat even.- member of the Committee would do if 
given the job. I am greatly appreciative of this honor. 

THE PRESIDBXT. — The next item will be the vote on redi'tricting. 

DE. MAETMEE. — I rrill throrr on tbe screen trro slide=: one a map, shorrdng the states 
to be included in the redistricting, and the second, giving the number of states in each dis- 
trict with the number of members of the Academy in each district. 

While there is a considerable amount of territory in the extreme West and in Region VET, 
the number of pediatricians in each area rvho are members of the Academy at the present 
moment is appreciably etjual, and that is the plan, based on an equal representation on a nu- 
merical basis. 

THE SECRETARY. — I have requested this plan in order to have a fair representation. 
--Is it is now, the man on the We=t Coast has the same amount to say in the Academy of 
Pediatrics’ Executive Board as any five men on the East Coast, and as any three or four 
men in the Middle West and any two men in the South. This new distribution does not 
separate the old groups from the standpoint of meetings. Meetings will be held as they hare 
been in the past, but the responsibility for those meetings would he distributed according 
to the number of members. 

DR. H. LESLIE MOORE. — 1 move that the report be adopted. (Motion seconded.) 

THE PRESLDEKT. — I would like to bear some discussion. At the meeting of the State 
CImirmcn the other night there was a great deal of difference of opinion; in fact, the pre- 
ponderance of opinion was that it would be a good thing to let things go as thev are. 

DE. CRAWFORD BO.ST, San Francisco. — It appeared to many of the State Cliairmen 
the other night that perhaps this ^^as a Imsty morement. Tliere is a' movement xvestward and 
It seems we should give consideration to geographic lines. In addition to the slide, we should 
see a relief map of the countrx-. Let us make more chairmen, if you want equal representation. 

THE PRESIDEXT. — I would like to correct what Dr. Bust said. Tliis is not the 
rceommendation of the Exccutixe Board, it is the recommendation of a special committee 
«lueU ^',as appointed to make the study. We haxe not polled the Board but I know there 
IS a great dixision of sentiment. 
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THE SECRETARY. — There is no greater increase in the Academy of Pediatrics in Cali- 
fornia than there is in New York. There are not as many members in the western group as 
there are in New York, and as yet we have not heard anything from them. 

DR. PARK 'WHITE, St. Louis, Mo. — As the one State Cliairman who voted in favor 
of this proposition, I should like to say something. If we can do anything to abolish sectional- 
ism in the Academy, we ought to do so. I am in favor of the proposition. 

THE SECRETARY. — ^I do not want anyone to get the impression that I am sold on this 
proposition. It would be simpler for me as secretary of the Society to get along as we have 
gone on for many years, but in fairness to the membership they should have an opportunitj’ 
to give an answer. 

DR. WHITE. — AVe have enough members present today to avoid the need for circulariza- 
tion. I move for a vote. 

DR. M. K. AVYLDER, Albuquerque, N. M. — There is a big shift in population all over 
the country. We, in Region I'Y, have lived there for so long that we like each other and 
we do not want our old lines broken up. I believe that riglit now is not the time to undertake 
this thing. I would like to move that the thing be laid on the table until next year. (Motion 
seconded.) 

(The vote on the motion to table was taken and the motion was lost.) 

THE PRESIDENT. — Are you ready to vote on the original question, to adopt the report 
of the Committee? All in favor of the proposed motion please rise. (The vote was 110 in 
favor, 98 against.) 

I tliink under any system of redistricting the Academy will live. This makes necessary 
a meeting of the Executive Board this afternoon to set up the new order. 

We ivill ask for a report from the Editorial Board of the Journal. 

DR. BORDEN A''EEDER. — Some sixteen years ago wlien the Academy was organized, 
one of the things tliat it needed was an ofBcial organ. A Committeee was organized to see 
if such a journal could be found. An arrangement finally was made with The C. V. Mosby 
Company, whereby the Company would undertake the publication of the Journal of Pediatrics, 
standing aU of the losses and receiving any profits. The Academy was to have fuU charge of 
the editorial direction of the Journal. None of us had an idea that the Journal would some 
day become a profitable venture. For a few years. The C. Y. Mosby Company lost financially, 
but in recent years it is obvious that the Company has made a profit. The title of ownership 
has been always with the Company. 

A year ago, a discussion Came up in the Editorial Board as to whether or not some 
financial return from the Journal should go to the Academy. The matter was discussed with 
The C. V. Mosby Company, and a special committee was appointed to go into the question 
of ownership of our own journal. The C. Y. Mosby Company has made a proposition which 
would give to the Academy a certain amount of money each year, depending upon the number 
of advertising pages carried in the Journal. The Company would still own the Journal. The 
Editorial Board came to the conclusion after long and detailed study and much thought, 
that the time has come when the Academy should own its own journal. There are two or three 
methods by which the Academy can own its own journal. One is that it can go into the 
pubbshing business, which by all odds is most profitable. Some journals, like the Annals of 
Internal Mcclicinc are owned and operated by their sponsoring societies. Other societies own 
their own journals but do not look after the business arrangements and .arrange with a pub- 
lisher to conduct the business of the journal on a certain percentage basis or on a certain 
fee system, while the journal remains the property of the organization. For certain technical 
reasons the Committee came to the conclusion that it was not practical at the present time for 
the Academy to undertake the management of the journal through its own office. Two firms 
were contacted by the Committee and terms were outlined by these firms. Finally the Edi- 
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tonal Board canic to the conelusion that it Nsa** advisable to accept the plan outlined by 
Charles C. Thomas, Publishor, of vSprinf^fiold, 111., and con.=cqucntly made certain recommenda- 
tions, which you will find on page S of the Report of the Executive Board, to the Board at its 
meeting. 

There are certain things that must lie made clear. Our subscriptions to The C. V. 
Mosby Company for the Academy ns a group runs from July 1 to July 1. Consequent y, on 
the first of July under this plan wo terminate our contract or agreement with The C. V. 
ilosby Company and the jonr.N-.M, or Pem-vtp.ics will no longer be the official journal of the 
American Academy of Pediatrics. It will not be possible to start the new journal before 
Januaiy, 194S, so there will bo a lapse of sue months without a journal as the official organ 
of the Academy. 

IVe look on this new journal as an invc.stment for the Academy, There is every reason 
to believe that in future years the Academy will receive a substantial return on its investment. 
This will not be true at the start. The Acadoniy is responsible for any loss that may occur 
as well as being entitled to any profit that may be made. It is nccessarj' for the first year or 
two, maybe longer, maybe less, to increase the subscription rate for members of the Academy 
to $10.00 a year. This is duo veiy largely to the increase in co=ts in printing in the last year. 
The cost of printing and paper alone has gone up 20 to 25 per cent. IVo have recommended 
that a subscription rate be placed on the new journal at the rate of .$10.00 per member. This 
year it will be only five dollars because the journal will not start until the first of January. 
Should there be a profit from the journal in future years, that profit will first be used to reduce 
the subscription rate to members of the Academy. 

After thoroughly going over the matter, this was the recommendation of the Editorial 
Board to the Executive Board, and the Executive Board agreed to these recommendations. The 
present Board of the Jotokal or Peduttucs appointed by the Executive Board of the Academy 
resigned as of July 1, when the JocuKAn op Ptoiatrics will no longer be the official journal 
of the Academy. This same Editorial Board was requested by the E.xecntive Board to under- 
take the development of the new journal. 

THE PRESIDENT. — We have been asked by the officers of the International Congress 
that time be given for a report. Dr. Helmholz will present it. 

DR. HELMHOLZ. — ^I think yon will all be interested to know a little more about the 
international Congress which will be held in New York, July 14-17, 1947. The second Inter- 
national Congress on Pediatrics was held in Stockholm in 1930, the third in London, the 
fourth at Rome, At the fourth Congress an invitation was extended to hold the next one in 
America. The invitation was accepted and plans were made to hold it in Boston in 1940. The 
development of World War II forced cancellation of the plans. In 1938 at the meeting of 
the Academy held in Del Monte, the Academy voted to assess its membership $10,00. With 
the onset of World War II, the Executive Board of the Academy voted to return the $10.00 
as a credit on yearly dues. After World War II was over, the executive group of the Intema- 
tional Congress, depleted by the death of Dr. Blackfan, communicated with a large number 
of American pediatricians who voted in favor of holding the International Congress in New 
York, and Dr, L. E. Holt, Jr. was named as Executive Secretary. The difficult question to 
answer was whether it should be held early or later. Against holding the Congress at an 
early date was the political restrictions of travel and the financial difficulties, the hopelessness 
of the financial basis in Europe and the inability of the Europeans to take part in the program. 
In order that we might have some idea of how the people in Europe felt about it, we wrote 
to forty European pediatricians and with one or two exceptions they were all in favor of 
holding the Congress at a very early date. We were interested in knowing other opinions 
that led us to contact Dr. .Alan Gregg of the Rockefeller Institute who had just returned 

rom a tnp to Europe and Asia. In talking with him he was very decided that the Congress 
^ held immediately. The fact that the Roclmfeller Foundation is making a snbstantiM 
donation to bnng the men over showed that Dr. Alan Gregg was willing to back up Ms opinion. 
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He felt that the medical schools in JEurope had from three to five times as many students 
registered as ever before, and only if the pediatricians came over tliis year tvould it be pos- 
sible for them to get away from their work. He also felt -that we could give 'these pediatricians 
an opportunity to see the development of pediatrics in recent years in this country. 

The question of the contribution that the Europeans might make was also discussed. 
A great deal of work has gone on in England, Switzerland, and Sweden. E:;<perimentally, a 
great deal of work has been going on in the occupied countries, which started in the Under- 
ground and has spread into .many places. Dr. Gorter was able to continue his work in Holland 
in spite of the fact that he was confined to a wheel chair. It seemed to us, in view of the 
work that was going on, that we could get up an excellent program and that we should hold 
the Congress. We had decided on September, 1947. IVe were already going ahead to hold 
it then when we got information from the hotels in Hew York that the United Nations were 
requesting 5,000 extra rooms for September, 1947, so that we could not hold the Congress at 
this time. So it was decided to hold it in New York in July, iniile not ideal, that was the 
time we could be assigned sufficient rooms to take care of the Congress. 

From the program that Dr. McIntosh has worked out I feel sure that we w'ill have a very 
interesting meeting that will be participated in by pediatricians of all the various countries. 
The American contribution to the program will be largely in the scientific exhibits. Dr. 
iMitchell of Memphis and Dr. Schwentker of Baltimore, cochairmen of the exhibit committee, 
have prepared a complete survey of the progress made in the last fen years in American medi- 
cine. IFe expect to hare about 175 exhibits, all carefully catalogued so as to make them 
available in the foreign language. They are trying to have tours for the visitors to the sea- 
coast and as far west as Chicago and St. Louis. We feel we will be able to give these visitors 
an excellent view of American pediatrics. 

fi’he American Pediatric Society, the Section on Pediatrics of the American Medical 
Association, and the Society for Pediatric Bcsearch have aU made contributions to the 
financial support of the Congress, according to their resolutions. I think at this -time the 
Academy should determine wliat it will do with regard to the Congress. 

THE PRESIDENT. — Since tliey are associated to some extent, I will ask for a report 
on the proposed meeting of Region V for delegates from Central and South America, to be 
held in 'Washington just prior to the International Congress. Dr. Grulee, will you tell us some- 
thing about it? 

THE SECRETARY. — ^B'e will hold the Pan-American Congress in 'Washington July 
9-12, ending on Saturd.ay, the 12th, at the Maitiower Hotel. We are now writing to the 
men in Latin America of tliis meeting. I have a list of some 4,500. We have to reach all 
we can. Wc do not e.xpect more than 250 to 300 to attend. We are planning some entertain- 
ment for them. We will not attempt to have and scientific exhibits. Dr. Hurtado has prepared 
a program which util be purely and simply a Latin American, United States, and Canadian 
program. There util, of course, bo nothing from Europe. The cost of that meeting will 
approach $10,000.00. It has not been entirely covered yet. We have hopes. 

DR- STRINGPIELD. — In October of last year I had a meeting of our state chairmen 
in Washington, at which time we discussed the Fifth International Clinical Congress. At that 
time it was the unanimous opinion of the State Chairmen that the holding of an International 
Congress at this time was premature. They were also of the unanimous opinion that if and 
when an International Congress was held, the pediatricians of this country should get beliind 
it to the best of their ability and that we should assess each member $10.00 in order to assist 
in financing this venture. Therefore, Air. President, I would like to move that the pediatricians 
of this country make cver>- effort possible to as.«ist hi making the Fifth International Congress 
a succc.«s, and that the members of the Acadeiny assess themselves $10.00 to help defray the 
expenses associated with this undertaking. (Jlotion seconded and carried.) 

THE PRESIDENT.— There are several resolutions which have been presented. I 'vill 
ask the Secretary to read them. 
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THE 6ECHETARY. — The fir^t is pre'ontcd by the State Chairmen: 

“i:(foUc<l, tliat tlio State Cliainncn of the Academy of Pediatrics recommend tliat tlie 
attention of the appropriate omrinR be called to tlie neee-sity of rairinp tlic <:alaric-= of Publm 
Health personnel at local, state, and fedenil lo%eIs in order to obtain <iuaiificd pliycicians for 
tlic-e position®. 

r mo\e its adoption. (Afotion seconded and carried.) 

The second resolution reads as follou.s: 

“Y'our Committee on Afothor’s Alilk Bureaus requests the Academy at tliis meeting to 
gi\e its official endorsement and support to a national mo\ement to encouruKc breast feeding 
of infants.” 

.Tl'lius II. Hess, Chairman 

C.\r.i. II. Laws 

AIixek C. niLi. 

Cl-EJtENT A. SlUTII 

AATu.HM J, Okp. 

I move its adoption. (Alotion seconded and carried.) 

The follovring resolutions relate to tliis meeting in Pittsburgh. 

“Be it resohed, that the American Academy of Pediatrics express its sincere apprecia- 
tion to the local members in the Pittsburgh area and to Drs. AV. W. Briant, Jr., E, E. 
AIcCluskey, and H. T. Price for the splendid cooperation in the planning and conduct of the 
annual meeting held at the Hotel "Vniliam Penn Feb. 24 to 27, 1H47.” 

. I have never received such cooperation as I received in Pittsburgii. I mo\e if® adoption. 
(Alotion seconded and carried unanimously by a rising vote.) 

“Be it resolved, tliat the American Academy of Pediatries express its sincere appreciation 
of the superior manner in nrhicli the Pittsburgh Convention Bureau handled the hotel registra- 
tions for the annual meeting of the Academy held Feb. 24 to 27, 1947'.” 

I move its adoption. (Alotion seconded and carried unanimously.) 

“Se it resolved, that the American Academy of Pediatrics express its sincere apprecia- 
tion to the management of the Hotel William Penn for the splendid cooperation of all the 
Hotel Executives, as well as the employees, and especially to Air. William F. Kirk, Sales Alan- 
ager. Air. J. I). Stroup, Assistant Sales Alanager, and Air. Louis Berti, during the preparation 
for and the period of the annual meeting of the Academy held Feb. 24 to 27, 1947.” 

I nant to say my experience with these gentlemen has been entirely satisfactorj'. I move 
the adoption of the resolution. (Alotion seconded and carried unanimously.) 

“Be it resoiied, that the American Academy of Pediatrics sincerely appreciates the 
courtesy of the Libby, AIcKeill and Libby Company, The Alennen Company, Afead John=on and 
Company, H. J. Heinz Company, the Josepth Home Company, and the Hniver.=ity of Pittsburgh 
for providing the special events for members and their nives attending this meeting,” 

I move its adoption. (Alotion .'econded and carried unanimously by a rising vote.) 

THE SECRETAEA", — The folloning i*- the report of tlie Xominating Committee: 

Report of the Nominating Committee 

Recommendations . — 

For Fice President (Pre‘-idcnt-elect) : 

John A. Toomey, Cleveland, Ohio 

If the redistricting i= not passed by the member'-: 

For Chairman of Region TV: 

A’’emon W. Spickard, Seattle, Washington 

If the redistricting is passed by the member®: 

For District I, Oliver L, Stringfield, Stamford, Conn. (1 year). 

For District Ft, Panl W, Beaxen, Eoche=ter, N. T. (2 years). 

For District ITT, Philip S. Barba, Philadelphia, Pa. (.3 years). 
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For District IV, Warren W. Qillian, Miami (Coral Gables), Pla. (1 year). 

For District V, James W. Bruce, Douisrille, Ky. (2 years). 

For District VT, George F. Munns, Winnetka, 111. (3 years). 

For District VH, Thomas J. McElhenney, Austin, Tex. (1 year). 

For District Vni, Vernon W. Spickard, Seattle, Wash. (2 years). 

For District IX, The representative nrUl be determined by a vote of the Latin- 
American members at the meeting of the Pan-American Congress in 
Wasliington, July 10 to 13, 1947 (3 years). 

Eespectfully submitted, 

Edivard B. Shaw, Chairman 
Preston A. McLendon 
Howard J. Morrison 
W rsiAN C. C. Cole 

THE PKESIDENT. — You have heard the report; are there any further nominations? 
(No nominations were made.) If not, I should like a motion to accept the Committee ’s report. 

DE. VEEDEE. — I so move, that the report be accepted and that the Secretary be in- 
structed to cast the affirmative ballot for those TTho have been proposed by the Nominating 
Committee. (Motion seconded and carried imanimously.) 

The baUot iras cast and the President declared the nominees elected. 

THE PBESIDENT. — It now becomes my pleasure to install the President for the coming 
year. Dr. Lee Forrest HiU of Des Moines. I will ask Drs. Love and Henske to escort Dr. Hill 
to the platform to receive the gavel. 

DE. HILL — I cannot begin to tell you how much I appreciate the honor conferred upon 
me by making me your President. The individual who would not be flattered by that would 
have sometliing wrong with him. I am not unaware of the problems that confront the Academy 
in the years ahead. It is a healthy sign when we have problems. That is what I am in- 
terested in. I want to assure you on the part of the Executive Committee and myself that 
we Trill settle the problems of the Academy and keep it going the best we can. 

I think we should give a standing vote of appreciation to our past President, Dr. Jay I. 
Durand. 


There being no further business, on motion duly made and seconded, the meeting ad- 
journed sine die, at 4:30 p.m. 



The Academy Study of Child Health Services 


REPORT OF THE CO^ttMITTEE ON THE STUDY OF CHILD 
HEALTH SERVICES 


The Academy Study is novr in full flight in its two-phased quest for factual information 
on all aspects of health serrices in overj- state and pediatric education in every medical sc loo 
and teaching hospital throughout this countrj-. It has passed from its embryonic stap: 
the red hot baby has passed through a phenomenal period of growth and development, rcac g 
in stature and efSciency almost that of our able Director, Dr. John Hubbard. 

The present stage of tho Study of Child He.alth Services is a critical one. It requires 
the continued, able, and enthusiastic support of every member of the Academy and each State 
Chairman. Kow is the most important and difficult pari of the race. Endurance and fitness 
will be determining factors. Dr. Hubbard and liis central executive staff will stand ready to 
coach you as you reach first base and bring every possible support to enable you to reach 
home plate. Many of you have put exhausting work into this Academj- project. It is not 
surprising that some of you have grown weary in its accomplishment. But unless yon continue 
your efforts during this last critical phase, the game will not be won. 

Ton will be interested to know that the .^tndy has been organized in all states but one 
and we expect this one state to follow soon. About a dozen states have completed the 
collection of information and have sent the questionnaire schedules to the Central Office for 
statistical analysis. There are many other states that arc nearing completion of the Study. 
It is anticipated that by the beginning of summer the desired information will have been 
obtained from all states. Indeed, it is essential that the collection of information be 
completed by July 1, in order that the data may be tabulated and reported by the end of 
this year or early in 1948, which is the Academy’s goal. 

During the past year it has become evident to your Committee and its Executive Staff 
that in addition to an over-all national report, wliich is what was originally intended, material 
should be returned to .State Chairmen and their Advisory Committees in order to serve as a 
basis for recommendations and plans to be formulated at the state and local level. 'With an 
appreciation of the importance of state reports, a great deal of time and effort has been put 
into a preliminary draft of the Study in North Carolina, our Pilot State. This preliminary 
draft has been prepared for a twofold purpose: so that State Chairmen may have a 
preview of the information which will be available for all states, and so that the committee 
appointed by the North Carolina Pediatric Society to draw up a final report may select 
from the formidable array of tabulated material, those items which appear important for 
local planning. 


Most State Chairmen will be familiar with the table forms which are included in this 
draft, since the tables constitute a revision of the table forms which were discussed in detail 
last fall at the regional meetings held iu Chicago, San Francisco, and Washington. The data 
for North Carolina have now been entered in these tables. In the final North Carolina report 
certain of the tables will be omitted entirely; certain others will be transferred from the 
appendix to the text to permit easier reference to them. In this draft, all the basic tables 
have been put together in the appendix, in order that State Chairmen may see the amount 
and type of data which will be tabulated for each state and from which each chairman 
may select those facts that, for his particular state, seem sufficiently important to include 
in his published report. 


The Executive Staff has not been concerned with recommendations arising from the 
fact.s which the .Study has revealed in North Carolina. This is a xesponsibility’which belongs 
to tho duly appointed Committee, which, we hope, will reduce the overwhelming maeg of factual 

data to moro appropriate dimen.rionc, as well as prepare the recommendations to serve a= a 
basis lor a continuing program. d... d 
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The preparation of this preliminarj’ draft of the ISTorth Carolina report is no small 
accomplishment and emphasizes the effective working relationship which has been established 
during the course of this Study between the Academy of Pediatrics, the Children’s Bureau and 
the TJ. S. Public Health Service. This may be said to represent one of 'the' first' fniifs of the 
Study, which, in the long run, may well prove to be one of its most significant features, for 
we have set the stage upon which similar cooperation may continue in implementing the re- 
sults of this fact-finding study. 

The analysis of the factual data in sufficient detail to be of use for local planning in 
North Carolina and in all other states has greatly increased not only the work of the Central 
Office but also the cost of the Study. A year ago there was about $10,000 in the kitty for the 
conduct of the Study. That was all, except hope. Now, by virtue of the generous support 
of many of the Academy’s loyal friends, the expenses of the Study have been met to the tune 
of somewhat over $1,000,000. I wish to take this opportunity to express the gratitude net 
only of your Committee but the Academy as a whole to those who have helped us so generously. 

IVe have received a grant of $116,000 from the National Foundation for Infantile 
Paralysis. The National Institute of Health has given us $128,550.00, with the promise of 
more to come for the statistical analysis. We have received a grant from the Field Founda- 
tion of New York, and contributions from the Mead Johnson Company, M. & B. Dietetic 
Laboratories, The Pet Milk Co., Carnation Company, tederle Laboratories, The Borden and 
The Mennen Companies. I wish also to congratulate the State Chairmen for the success with 
which they have financed their own state programs from public and private sources to a 
total figure of about $450,000. 

In addition to these State studies, which are now nearing completion, the second major 
phase of the Study has been developed during the past year. I refer to our evaluation of 
Pediatric Education in all the seventy medical schools of the country and in the teaching 
hospitals. Dr. John Mitchell of Philadelphia has been appointed as Director of this branch of 
the Study and is now touring the country spending two or three days in each medical school. 
A subcommittee has been appointed to develop this part of the Study. Dr. James Wilson is 
its chairman. It consists of six additional professors of pediatrics, one from each of 
different areas of the country, so that each member of the Committee may be responsible 
for the Study in about ten medical schools in his area. 

Your Committee has been greatly concerned about the future of the Studj'. The ques- 
tion is, what are we going to do with the factual data? Through the wisdom of your Execu- 
tive Board, a follow-up Committee of Nine has already been formed. After our final report is 
■ made, this new Committee will make recommendation on a national level — further cooperative 
efforts vrith national groups and act as advisers on the state level. The function of the 
Committee cannot be entirelj- envisaged, but it is fair to s.ay that the improvement of child 
health in this country may rest in its hands. The members of this Committee are Dr. James 
Wilson, Chairman, Drs. Powers, London, Poncher, Kenned}-, Sisson, Thelander, Wheatley, and 
Webb. This Committee has already met, and it is reasonable to express the hope that the 
Director of the first Committee will continue in the activities of the Academy through this new 
group. 

Ke.spectfully submitted, 

WARREN R. .SISSON, Chairman. 



The Social Aspects of Medicine 


The article on tlie Ilealth InFxirance Plan of Greater Xcw Vork Iiy Dr. Ann Kent and 
Dr. Dean A. Clark, the Director, n-a.« specially prepared for this column. As will become 
immediately apparent to the reader, the Plan possesses noteworthy features: First, it brings 
to the subscribers the finest kind of comprehensive medical care, including preventive care. 
Most of the medical plans in operation in this country fumisli only general practitioner care. 
Second, the Plan furnishes good compons.ation to the phy.=icians working under it; for ex- 
ample, it allows for .$10,000 salaries to its full-time physicians. The Plan embodies, there- 
fore, two principles which must be at the basis of any sound medical care plan, namob, the 
supply of all the advantages of preventive medical care and specialist service to its clientele 
and adequate financial compensation coupled with security to its physicians. I might point 
out additionally that it possesses the great merit of retaining tlie general practitioner in the 
hub position of family doctor. 

The Plan has, of course, a great deficiency, in that it does not include the lowest 
income groups, who still remain without the pale; indeed, it suffers greatly from its 
sharp limitation to certain industrial groups within tlie $5,000 income level- How can such 
kind of compreben.=iTc medical care l)c extended so that it will include all who need iti 
That is the great question. Senator Taft is quoted in iledical Economics as saying: “ilore- 
over, the man who' is helped by the State must not be quite so well off as the man who 
earns his own living and stands on his own feet.” (hledical Economics, vol. 24, p. SI, 
19-16.) I hope that this reactionary, undemocratic point of vriew is as repugnant to the read- 
ers of -the column as to me. In the first place, the best and most comprehensive medical care 
is more required at the lowest economic levels than at any others. If the lowest income 
groups could have the very best medical care, some of them would be lifted out of the indigent 
category, for in many instances they are indigent because of relievable circumstances, chief 
among which is poor health. Furtlier, the down-and-out groups furnish the fertile soil for com- 
immism and the way to erradicate communism is to remove the conditions which breed it. In 
the second place, the term "medically indigent” is a relative one denoting merely a fractional 
relationship between the degree and duration of illne.ss in the numerator and ability to pay 
in the denominator. Most of us would become medically indigent if there were in onr 
families illnesses of sufficient magnitude and duration. Even in a doctor's family the biUs 
for hospital and nursing care can be disabling. If Senator Taft was correctly quoted, his 
remark implies that the man who must be helped by the State suffers from inferior char- 
acter. His remark is reminiscent of the refrain; 

“Battle lus bones over the stones 
He’s only a pauper whom nobody owns.” 


In the last ver.se of “The Pauper's Last Bide,” the refrain changed to: “He is a pauper 
whom only God owns.” 

Before concluding, I might point out another great deficienev in the H.L Plan, namelv. 
that the required hospital insurance covers only catastrophic illness. The Plan, therefore 
does not relieve the subscribers from the very worst iUncss situations which can' occur i.e 
even under the Plan a .subscriber may become “medicallv indigent.” " 

In summary, the criticisms of the Plan can all 'be reduced to the single criticism 
of limitation of scope, not incorrectness in design. Perhaps its success wiU make 5t« en- 
largement and citeii.sion a natural evolution. 


E. A. P. 


MATERNAL AND CHILD HEALTH BENEFITS UNDER THE HEALTH 
INSURANCE PLAN OP GREATER NEW YORK 

Ann Kent, M.D., M.P.H.,"' and Dean A. Clark, M.D.t 
New York, N. Y. 

Witliin the past fire or six decades there has been a tremendous widening of the field 
of medical knowledge. Complete medical care can no longer be given by any one physician. 
A general physician today must work with one or more of the increasing number of special- 
ists in order to provide Ms patients with care wMch meets the highest modem standards. 
The cost and complexity of this kind of care have led to the development of group practice 
by physicians. TMs system of practice calls for the close professional cooperation of gen- 
eral physicians and specialists sharing equipment and personnel. Group practice first grew 
out of the association of doctors in charitj' clinics and teacMng hospitals. Many well-known 
groups are now in operation, not primarily associated with hospitals, such as groups in 
private practice, or associated mth consumer cooperatives or with industrial concerns. There 
are many different ways of financing group practice, as, for instance, by endowments and 
gifts, public funds, subsidies from government or industry, and finally by fee for service 
or by a plan of periodic prepayments to the group which undertakes to give care. 

The Health Insurance Plan of Greater New York combines the private practice of 
group medicine with a system of financing by means of periodic prepayments by subscribers 
to the Plan. The HIP is incorporated as a nonprofit membership corporation; it is a 
voluntary undertaking. Eligibility for enrollment is limited to persons whose income is 
$5,000 or less. Enrollment is restricted to employed groups of twenty-five or more, and each 
employed group must constitute 75 per cent or more of an employment unit: a whole firm 
or some department or subdivision thereof. The subscriber’s spouse and unmarried cliildren 
under 18 years of age are also eligible for benefits. There are three classes of premium: 56 
cents per week for an employee without dependents, $1.12 per week for an employee with 
one dependent and $1.08 per week for an employee with two or more dependents. In each 
case, the employer is expected to pay at least half of the premium. Every subscriber to HIP 
is required also to belong to a prepayed hospitalization plan. 

The benefits to which an HIP subscriber is entitled include complete medical, surgical, 
and obstetrical care in the home, office, or group center and in the hospital; laboratory 
and x-ray procedures; physiotherapy and radiotherapy; visiting nurse service in the home and 
ambulance service from home to hospital. Insured persons are also entitled to preventive 
measures such as health education, periodic health examinations and immunizations. Benefits 
not included are cosmetic surgery, treatment for acute alcoholism and drug addiction, and 
care for tuberculosis, psj’cliiatric illness and other chronic illnesses wMch require treatment 
in institutions other than hospitals for general care. Drugs, appliances, and eye glasses 
are not supplied. Dental care is not included at the present, but it is hoped that this 
."service may be started for children of subscribers before long. 

The medical service is provided by physicians who have organized themselves into 
groups which have met the medical standards drawn up by the HIP Medical Control Board. 
Any physician licensed in New York State is eligible to participate in the HIP program, 
provided that he meets the minimum medical standard and becomes affiliated with a medical 
group. He is not required to give up his private practice. The standards for individual 
physicians vary according to whether the man u-ishes to be a general practitioner or a 
specialist in his group. The group as a whole must bo largo enough eventually to provide 
medical care for a minimum of 10,000 people, allowing for a maximum ratio of one full-time 

•Supervising Physician, Secondary School Health Services, New Tork City Health De- 
partment. 

tMedical Director, Health Insurance Plan of Greater New Tork. 
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phy>iciAT\ or tUc otjuivuloirt iu part'tUoo sorvioc for oarli SOO in5*urc<l person?. In encJi group 
twelve bti?ic spcciallie.? inu^'t be eoverod nn<l in neblition the group mu^t include fiv’e to six 
gonenil pTactitionorF. Tlie husic spoeiulticF tire; intomtil inedieinej gcncrnl furgery*, obstetrics 
and gynecology, pedi.atrii'.'i, otoltiryngology, ophtli.nlrnology, urology, orthopedics, der- 
matology, neuropsychiatry, radiology, tinil pathology. 

The indiridual phy.sicians and the group as a vvliole are passed upon by the Jledical 
Control Board of the HIP. This Board i.? made up of phyfician.« appointed by the Board 
of Directors of IIIP and its funetion is to promulgate and maintain high profcs.sional stand- 
.ards in the mcdic.al groups. It include? representatives of the five county medical societies 
of Xcw York City and the Mew Y'ork .\eadeniy of Medicine. Before a group is ready to 
give service it mu.st provide cither a mcdic.al center to house all or part of its doctors or 
an administrative headquarters where the business of tlie group can bo transacted, while the 
individual physicians provide .service in tlicir o«n oftice.s. Tlie contract which the group signs 
with the IIIP contains a clause, however, in which the group undertake.? to provide a 
medical center as soon as it becomes possible to do so. In return for providing the medical 
sendee outlined in the foregoing paragraphs, the group receives from IIIP .'?19.20 per in- 
sured individual per year. This allows for an average net income of about .*10,000 for each 
full-time physician of the group. The HIP pay.s the capitation to the group as a whole 
and does not undertake to regulate its distribution among individual members. The income 
of the group physicians are therefore subject to the groups internal arrangements and may 
depend upon age. cxpericnco, type of practice, amount of time devoted to the group, and 
other factors. 

Subscriber.? to the HIP have a free choice of which group to join. Prospective en- 
Tollecs are given booklets in which the names and addrc.=sos of the members of the various 
medical groups are listed. Subscribers are asked to choose from among those groups which 
have agreed to serve the area in which the sobscril)er’s residence is located. There are now 
twenty-two medical groups, including some 700 physicians, providing sendee to the initial 
HIP subscribers and dependents. In order to assure continuity of service, once a sub- 
scriber has chosen a group from which he wishes to obtain sendee, he i« a.sked to select as 
his family physician one of the general physicians of the group. This general physician 
will be the subscriber’s family doctor from then on and will call upon the services of the 
group’s specialists and facilities as needed. 

The foregoing has been discussion of the HIP in general terms. Specific advantages 
to maternal and child health should be emphasized. There is no waiting period for coverage 
for obstetrics, and there is no limit to the duration or type of obstetrical care. Care of the 
infant is assumed from the time of birth; the first ninety days of life are not exdnded as 
IS the case in some other insurance plans. Overloading of physician.? is guarded against 
by limiting the load to a maximum ratio of 800 insured persons per full-time physician or 
his equivalent in part-time service. 

Continuity of medical service is very often lacking when families, particularly in low 
income groups, attempt to secure medical care without guidance. They frequently shop 
around from private physician to private physician and from one clinic to another and such 
preventive medical care as they do receive is practically always given in a free clinic by 
doctors who have no contact with them when they are ill. This very inefficient type of care 
is eliminated under the HIP because the family physician will bear the responsibility for 
the care of the subscriber and his family in sickness and in health. 

The family physician is free to make the fullest possible use of his group’s specialists 
without additional charge to his patients. Ready availability of specialists’ services is par- 
ticularly valuable in the field of maternal and chUd health because of the great frequency 
with which the need for this kind of consultation arises in general practice. Although, as 
the Hip poups are now constituted, it may not be possible for the obstetrician, if he is’ the 
only one in the group, to give all the prenatal care himself, every group’s obstetrician has 
snpen-ision over and responsibiUty for aU obstetrical services including pre- and postnatal 
care and is available for the actual deUvery. The group’s pediatrician is likewise avail- 
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•ible for consultation in cases of illness among chiltlren- of subscribers and, in most of the 
medical groups all cliild care will be provided b}' pediatricians. In any case, it will be the 
pediatrician’s responsibilitj’ to see that the physicians of the group give child care accord- 
ing to the best modern standards. 

Hospitalization within the limits of the community’s resources is assured because each 
HIP subscriber is required to belong to a hospital plan as a condition of being accepted for 
HIP medical benefits. 

The HIP will conduct a health education program among its subscribers emphasizing 
preventive medical care and other factors in healthy living for everyone at all ages, and the 
participating plysicians are urged to make provisions for such care in arranging the work 
of the groups. 

It should also be noted that the Plan is not limited to indigents alone. By setting the 
top income eligible for enrollment at $5,000, families are included who otherwise probably 
receive very mediocre medical care; they cannot afford to buy the best available and they 
will not accept the often excellent care given in free clinics. On the other hand, tlie rather 
high premiums required to finance the HIP do not become a deterrent to potential sub- 
scribers in the lower income brackets because of the fact that in each case the subscriber’s 
employer shares at least half of the cost. This sum, as previously stated, does not increase 
beyond the amount required to insure an employee and two dependents, regardless of the 
actual size of the subscriber’s family. There is very great intei-est in this policy of sharing 
the cost because most emploj-ers have come to realize the long-range wisdom of aiding their 
employees to secure good health service, because they feel that employees are more loyal 
and efficient when they are in good health themselves, free from concern over family medical 
cost, and have a feeling of security regarding health problems in general. 

In conclusion, the comprehensive program of the HIP offers great advantages, both in 
preventive medicine and in therapy, to maternal and child health. The c.xperience that will 
accumulate when the program is operating on a large scale will be of great value in defining 
more clearly the health needs of mothers and childien and in demonstrating practicable 
methods of meeting these needs. 



Communication 


Dear Dr. Vccdcr : 

T!\e nc«ly apiioiiUoJ C<miiiiit(oo on llti-iiHal-- !iii<l Di-jioii'-nrif- of tlio Atiifrinati Arademy 
of I’cdiatricf has beoii a-kcil to Pttidy const ruction s-taiKlanls for Xiir.“cry Dcjiartnient.e. 
Pediatric, and Contapiou' Di>^ea‘-c unit.®, as .«ct fortli in tlm Ilo'-pilal Survey and Conf-truc- 
tion Act (Ptildic Law 720 — .*!evcnty-nintli Conf;rcs.s). 

To a^'i't tile Coniniitteo in formulating rocoainicndntion.« to the proper authoritie*' 
for additions or change"-, it .‘■cenied .appropriate to publish flie.op st.arid.ard® and to request 
suggestion' and criticism*- from members of the Academy, pediatricians, and general prac- 
titioners intore.'ted in develojiing plans, under the provisions of the Act, for hospital con- 
struction in their local communities. It is to be empha'ired that these standards are 
minimum requirement' for coii'truction and equipment as required by the Federal Hospital 
Council and are in no uay concerned with regulation*- for ojtoration or management of 
pediatric units. 

The following standard*- for Pediatric and Contagion*- Di'-ea'p units are copied from 
Title 42 — Public Healtli, Chapter 1 — a reprint from the Federal Iiegi*-ter, Divi‘-ion of Hos- 
pital Facilities; 

Xitrxcrt/ Dcpnrtmnit 

Full-term nur'crj': 

Area required: Xol le=s than 24 .'quarc feet per bassinet, .'10 .square feet reeom- 
TOcndcd. 

Xumber of bassinets; X"o more than 12 bas'inets in eacli full-terrn nur.serj', 8 
recommended. 

F.vamination and workroom: One examination and workroom between each two 
fnll-term nurseries. 

Premature nurserj' fto be provided where four or more premature bassinet' vrill he 
required) : 

Area required : 40 square feet per bassinet. 

Xnmber of bassinet': Xot more than six in each premature nursery. 

Each f, remature nur'crj- to have own work arr'as. 

Suspect nursery: 

' Area required; 40 square feet pier bas‘inct, 

Xnmber of bas'inets: Aprpro.ximafely 20 pier cent of full-term bassinets, Xot more 
than ,3 bassinets in each suspiect nur-'ery. 

Workroom: One workroom for each two m’^peet nur.series. 

Formula room: Location in nursery area or near kitchen opjtional. 

Coniagiovg Dixeage Kurg.ing Unit 

Patient rooms: 

A maximum of two beds in each room separated by a glazed partition. 

Patient rooma sfial] have a view window from corridor. 

Each patient room .“hall have a separate toilet and lavatory in the room. 

Each nursing unit shall contain: 

Xurses’ station 
Utility room 
Xur.ses’ workroom 
- - . Treatment room 

- . Scrub sink.' .'tratcgicallyJocated in the corridor, 

- ■ : . Kitchen with sep,aratccl di'hwa'hirig room adjacent 

~r.'4 
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Doctors’ locker and gown room 
Nurses’ locker and gown room 
Janitors’ closet 
Storage closet 
Stretcher alcove. 


Pediatric Nursing Unit 


General : 

Each bed in a multibedroom shall be in a clear glazed cubicle. 

Each room shall have a lavatory. 

Patients’ rooms wherever possible should have clear glazing between them and in 
the corridor partitions. 


Minimum area: 

80 square feet per bed in two-bed rooms and over. 

100 square feet in single rooms. 

40 square feet per bassinet in nurseries. 

Each nursing unit shall contain: 

Nursery 
Isolation suite 
Treatment room 

Nurses’ station with adjoining toilet 

Utility room 

Floor pantry 

Play room or solarium 

Bath and toilet room: ^vith raised, free-standing tub and 50 per cent children’s 
fixtures 

Bedpan facilities 
Wheelchair and stretcher alcove 
Janitors’ closet 
Storage closet. 


It is requested that suggestions for additions and changes, or criticisms of the above 
standards be forwarded to Dr. John McK. Mitchell, Chairman of the Committee on Hos- 
pitals and Dispensaries, Cushman Road and Lancaster Avenue, Bosemont, Pa. 

(Signed) Montgomery Blair, Jr., M.D. 
for the Committee on Hospitals and Dispensaries. 


Academy News and Notes 


The following members have been released from military service: 

Edward D. Anderson, Minneapolis, Minn. (Navy ) 
Donn James Barber, Greeley, Colo. (Army) 

Frank J. Jacobson, Providence, B. I. (Army) 


Erratum 

In the article by Karp and Teuscher entitled “General Anesthesia in the Difficult 
Pcdodontic Patient’’ in the March, 1947, issue of the Journal on page 320, the following 
correction should be made in Table I: for the age group 1 to 2 years imdcr atropine, the 
dosage should read O.OG5 mg. 
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